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EXECUTIVE SUMMARY

Commercid vehicle regulation and enforcement is a necessary and important function of state
governments. Through regulation, states promote highway safety, ensure that motor carriers
have the proper licenses and operating permits, and collect taxes and fees for motor carriers
use of publicly funded roadways. Traditiona methods of doing so, however, can be costly and
time consuming to administer and enforce.

The application of intelligent transportation systems (ITS) to commercid vehicle operations
(CVO) is expected to enable both states and motor carriers to redize significant operating
efficiencies and other benefits. Severd studies, for example, have projected sgnificant
operational benefits for the private sector from emerging ITS applications for CVO
(ITSYCVO). To date, however, little has been done to quantify the budgetary impacts of these
sydems to agencies. Budgetary Implications of ITSCVO for Sate Agencies was
commissioned by the Federal Highway Administration (FHWA) and directed by the National
Governors Association to address this gap. Based on detailed case studies of eight states, each
of which is a different stages of deployment and facing different challenges, this study
presents a framework for estimating direct financia benefits and costs to state agencies of
investing in ITS/CVO applications.

STUDY SCcoPE

The indtitutiona focus of this Sudy is state agencies. The range of benefits catalogued for this
anaysis is thus redtricted to changes in direct costs such as labor, supplies, and changes in
revenues from sources such as citations and fuel tax payments. The costs shown in the study
are redtricted to the expenses necessary to ingtal and operate ITSCVO applications. These
costs include hardware, ingallation, operating and maintenance, and additional labor. The
intention of this effort is to assst dates in evduating ITS/CVO. By isolating the impacts on
date budgets, planners and decison-makers will be better equipped to alocate resources
between ITS/CVO and the other needs facing the state.

Although this study compares direct state agency benefits (cost savings and additional
revenue) to agency codts, it is not a full benefit/cost analyss. Some of the most significant
benefits of ITS/CVO—such asimproved highway safety, time savings for motor carriers, and
reduced air pollution—are not captured in this study because they are either not fiscal impacts,
or do not affect state agencies.

For the purposes of this study, CVO functions and their corresponding ITS applications are
divided into two broad categories. administrative processes and roadside activities.

» Adminisgtrative processes refer to credentiding and permitting for commercia
vehicles—the paperwork motor carriers are required to file to register their vehicles,
pay fud taxes, acquire specia permits, etc. Through electronic credentialing, acarrier
submits payments, credential and permit applications, and receives officia documents
viafax, modem or some other means of eectronic data transfer.
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» Roadsde activities encompass vehicle safety and clearance efforts. These activities
take place at a fixed weigh gation, a remote (or mobile) weigh sation, or remote
ingpection site. Through electronic clearance and safety state inspectors and troopers
can weigh trucks without requiring them to stop, and verify avehicle's credentials and
evauate vehicle safety records eectronicaly before the vehicle arrives at the weigh
station or checkpoint.

This study uses a 10-year timeframe for the analysis of state agency costs and cost savings and
assumes that states will achieve full deployment of ITSCVO by the end of that period. Since
ITSCVO products and services are offered with a variety of levels of quality, functionality,
and cogt, the study team analyzed a full range (low- and high-end) of equipment packages.

The case study dates for this andysis are shown in Exhibit E1. These States were selected to
represent a broad sample of characteristics such asleve of trucking activity, state approach to
CVO regulation, experience with ITS'CVO, and geography.

Exhibit E1. Case Study States

FINDINGS

This study finds a high level of variation in costs and cost savings among states for ITS/CVO.
Therefore, while this report presents overall conclusons with regard to budgetary
consequences, each state must evauate investment decisons in the context of their own
regulatory and enforcement framework. This report, and the accompanying Guidance manual,
identifies the key issues to evaluate and a framework for doing so. Other specific conclusions
include:

» Agency benefits of dectronic credentiding generdly exceed the codts of these
systems, suggesting that these applications are financidly self-supporting and can be
judtified within a state budgeting context aone.

> Direct agency cost savings of eectronic clearance and safety, on the other hand, are
generaly less than the costs of these systems, suggesting that the rationale and means

APOGEE RESEARCH, INC. Page ii



Budgetary Implications of ITS/CVO for State Agencies Executive Summary

of financing these investment should be evduated jointly with an understanding of
the operationa benefits for each state and other public-policy implications.

» For dl systems, motor carrier acceptance of ITSCVO technologies and participation
in state deployment initiatives will play a vita role in the redization of the full
potential benefits for state agencies, motor carriers and society.

PoLICY IMPLICATIONS

A long-gtanding role of the public sector has been to make criticd investments in
infrastructure that benefit society as a whole with less concern for the direct financia return to
governmentd treasuries. Thus, while the fisca implications of ITSYCVO are very useful to
making informed policy decisions regarding investments in the safety and efficiency of a
sate's trangportation system, by themsalves these impacts done are not sufficient to make a
decison. Policy issues are discussed in depth in the companion piece to this Executive
Summary.

STUDY METHODOLOGY

The focd point of this study is a series of eight case sudies that illusirate the range of impacts
states may experience when investing in ITSCVO. An overview of the study methodology is
depicted in Exhibit E2. Chapter 1 of the study, Introduction, describes the methodology in
greater detail.

Exhibit E2. Overview of Study Methodology

Review

|

Case Study
Baseline

Literature |

Cost Savings Cost
Analysis Analysis

[
Budgetary |

Impacts

PRODUCTS OF THIS STUDY

There are three primary products of this study, each of which is designed for a separate
audience:
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> Executive Briefing—The Executive Summary from the Final Report and a white
paper that expands upon the policy implications of the technica findings of this
study. This product is targeted to the needs of high-level decison-makers.

» Final Report—The comprehensive findings of the study, including methodology and
detailed andyss. This product is intended for dtate agency technical dHaff,
trangportation professionas, and academicians.

» Guidance and Model—An overview of the issues and procedures necessary to
undertake a dtate level andyss relying on ether state data or study findings. The
Guidance is accompanied by a spreadsheet model designed to alow each date to
develop a customized budgetary anadysis of ITSCVO using the methodology
developed in this study. The Guidance and model are intended for a mix of technica
and non-technical users.
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INTRODUCTION

Intelligent Trangportation Systems (ITS) gpplications for commercid vehicle operations (CVO) have
the potentid to streamline public agency commercid vehicle regulatory and enforcement activities and
to result in substantial operationa and enforcement benefits. Y et understanding how to capitaize on
this potentid is not smple. Each state must evauate each of the ITSCVO applications and options in
the context of its own operationd, regulatory, and budgetary framework.

This sudy, Budgetary Implications of ITSCVO for Sate Agencies, seeks to address this need.
Specificdly, it presents the findings of an andysis of systems and state agency expenditures required to
deploy and operate ITSICVO applications and the fiscd benefits expected to result from this
investment. The study, commissioned by the Federa Highway Administration (FHWA) and
directed by the National Governors Association, included four goas:

1) Evauate and identify the functions and cods of traditiond State adminigtration of motor
carrier regulatory requirements,

2) ldentify current ITSCVO dternativesthat may subgtitute for and/or enhance the effectiveness
of the traditional CV O regulatory practices and procedures,

3) Develop and apply a budgetary framework to inform state decison-makers about fisca
implications of deploying ITSYCVO; and

4) Provide guidance and an andytical framework to assst dates in estimating the budgetary
impeacts of ITS/CVO investments taking into account the unique characterigtics of eech sate.

This report is one product from that study. It provides an in-depth analyss of the direct budgetary
impacts of full invesment in ITSYCVO based on case sudies of ITSYCVO implementation issues and
cods for eight dates sdected from across the US to represent a wide range of regulatory and
operationd environments. The andysis itself quantifies how a fairly aggressve ITSYCVO deployment
scenario—assuming full deployment of ITSCVO in ten years or less—could change public-agency
business practices. As such, it presents estimates of year-by-year costs to public agencies, aswell asthe
potential direct cost savings and additiond revenue that states may collect, for each of the mgor
systems investments.

In addition, to ensure that the results of this sudy are useful to a broad audience, this report is
accompanied by a sep-by-step guide for assessng and implementing ITS/CVO dternatives for
enhancing the effectiveness of regulatory compliance monitoring has been developed. This guidance
will enable each gate to undertake a“customized” budgetary andysis for ITSYCVO applications using
the same method outlined in this report. This chapter describes:

» Methodology employed to accomplish the study god's, and
» Parametersand Definitions relied upon throughout the study process.
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METHODOLOGY
The generd gpproach to conducting this study is presented in Exhibit 1-3.

Exhibit I-3. Overview of Study Methodology

Literature Review I

Selection of Case-Study States I

Data Collection I

Case Study I
1

|
| Benefits Multipliers I
Agency Cost Analysis |
Agency Cost Savings I
Deployment Schedules [
Cost Savings Schedules I

Comparison of Cost Savings & Costs

Literature Review

The literature review provided the study team with a firm understanding of related efforts that are
completed or in progress across the US and identified gaps in the exigting research that the current
research effort could address.

The initid findings of the review of current state practices and ITS gpplications for CVO were
presented to an expert pand to identify any additiona sources of information and to determine how the
finding can best be put to use in subsequent tasks of this Sudy.

! An overview of the gtratification methodology and the selection of the case-study States is presented in the Task | Technical
Working Paper.
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Selection of Case-Study States

Once the dtates were drdified, the study team selected a representative sample of eight States for case
dudy andyss. States were sdected to provide a range of observations with regard to number of
trucking firms, annua truck vehicle miles traveled (VMT), regulatory activity, geography, and prior
experiencewith ITSCVO.

Data Collection

The next step in the case Sudy analysis was to identify the data requirements and collect data from the
eght case dudy dates. This task was accomplished primarily through a combination of a survey of
various dtate agencies involved in adminigtrative processes and roadside activities and sdlect, direct
interviews with leaders in ITS'CVO. States provided information on the characterigtics of their current
(non-ITS) CVO practices (e.g., number of credentia applications processed, and the number of staff
required to process these applications). In a limited number of cases, sates were adso able to provide
information on how much they had spent or expected to spend on ITSCVO deployment. For the Seates
with ongoing ITSYCVO activities, empirica data on benefits, in most cases, were unavalable. Where
available, actud cods and benefits data from the states surveyed were used in the study. In the mgority
of cases, however, the Sudy team estimated the likely costs and cost savings of deployment for a
particular sate. Throughout this report and the gppendices, dl estimates that are based on assumptions
mede by the research team are vauesthat are clearly identified.

Develop Case Study Baseline

The data on the characteristics of current sate CVO processes were assembled into a budgetary
basdine in the second step of the case study andysis. As mentioned above, for dl eight daesiit is
assumed that the basdline represents no exigting investment in ITSYCVO. Since this study focuses on
date agencies, the anticipated benefits of ITSICVO are assumed to teke the form of ether reduced
agency costs or increased revenue. Thus both costs and cost savings for ITS/CVO are caculated asthe
change from the basdine.

Agency Cost Analysis

Once the basdine was established, the analyses of agency costs and cost savings proceeded in pardld,
undertaken by separate research teams to ensure unbiased andysis? The methodology for the cost
andysisis shown in Exhibit 1-4.

Exhibit 1-4. Cost Analysis Methodology

10-Year
Annual

Choose

Baseline Equipment

Conditions

Capital Deployment o&M

Costs Schedule Costs Costs

Package

From the wide variety of technologica and operationa options available, the Sudy team sdected a set
deemed representative of the cost and function of the available systems. These equipment packages

2 Castle Rock Consultants performed the cost analysis. A pogee Research performed the benefits analysis.
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were assembled into a unit-cost template common to al case study states® (These cost templates were
presented to the study’s Technical Advisory Group (TAG') for review and comment.) Next, the study

team scaed the unit codts for each state according to the number of facilities the state is currently

operding. For example, the cost for a high-end weigh gation under the Clearance and Safety scenario

for roadsde activities would be multiplied by the number of weigh stations currently operating in a
particular state to estimate total weigh station cogsfor that sate®

Deployment Schedules

Once the tota cost for each Sate was established, the study team developed dternative deployment
schedules. These schedules illudrate the differences in costs under aggressve and conserveive
deployment initiatives and were used to caculate the year-by-year costs for each case study State. This
was achieved by maiching the total cods for a date with the margind percentage of investment
completed in agiven year.

Benefits Multipliers

As mentioned above, the andyss of agency bendfits, Exhibit 1.5, was developed in pardld with the
cogt andyss. In this step, the study team estimated the potential agency cost savings and increased
revenue as a percentage of typica basdine cogs® The generd gpproach to the cost savings dement of
the study was to gpply benefits

multipliers to the basdine data £y hibit 1.5 Cost Savings Analysis Methodolo
Where possible, these multipliers ' g y gy

were derived from observationa Baseline Benefits Maximum Benefit lA%rTSZIr
data and findings in published Conditions [WEHiTITEE Savings Curves Savings

sudies. In cases where no

published source was avalable, the study team formulated estimates of the factor based on a
combination of interviews with the relevant trangportation professonas, input from the study’s TAG,
and the team’s own judgment. In dl cases, the study team attempted to use conservetive multipliers to
avoid any possible over-estimation of benefits. In addition, sengtivity andys's was used to capture the
degree of uncertainty in any given estimate.

For the purposes of this study, “full” benefits represent the maximum savings or increase in revenue
that a State can expect to achieve under a given scenario. In no case is it assumed that a category of
costs (eg., labor) could be entirdy diminated. Instead, if the benefits multiplier has a range of 33
percent to 40 percent, “full” benefits would mean that the state could redlize between a 33-40 percent
reduction in labor costs.

3 As mentioned above, the decision-rule used by the study team was to use state-provided data where possible, and generate
educated estimates where necessary. All estimates generated by the study team are identified with footnotes.

* A completelist of the Technical Advisory Group followsthisreport.

® In certain cases, the number of ITSCVO units ingaled actualy differs from the number currently operating in the state to
produce aredigtic cost estimate. Thisissueis explained in greater detail in Chapter V, Cost Analysis.

¢ For example, it might be assumed that electronic credentialing would result in 33-percent labor savings from the basdline,
regardiess of the Sate.
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Agency Cost Savings

The range of benefits multipliers were gpplied to the basdline data to determine the total benefits thet a
date could achieve in a given year, assuming full carrier participation. Essentialy this calculation is
equivaent to the benefits expected in Year 11, after al systems are operating.

Benefits Realization Curves

The deployment schedules developed for the cost andysis are dso the basis for determining the rate at
which cogt savings are redlized. For each deployment aternative, the study team estimated the degree
to which the statewide system

of ITSCVO applications T . . .
would be functiora. 1t is Exhibit I-6. Generalized Relationship between

assumed that cariers will be ~ P€ployment & Realization of Benefits

rductant to pa‘tlupete in 100%-
ITSYCVO sysems until they

ae confident that the ITS 80%-
goproech  is becoming  the
norma business practice in a
dae, not the exception. Thus 40%-
there is a lag between the
deployment and the carrier 20%:=
acceptancel participation. Once 0%
a criticdl mass of deployment Time
takes place, however, cariers
increase their participation and
states begin to redize benefits in an accelerated manner. This generd relationship between the system
deployment and lagged savings is shown in Exhibit I-6.

60%-

Deployment — — Benefits

Just as the deployment curves were used to apportion codts to a given year, the benefits curves were
used to estimate the level of agency savings that could be redized in agiven year.

Comparison of Agency Costs & Agency Cost Savings

Agency cogts and cost savings were discounted these vaues to arrive at figures in congtant (1997)
dollars. A discount rete of saven percent was then applied to arrive a an estimated net present vaue (of
agency cost savings and agency costs)”

In addition, a “fisca benefit to cost ratio” was developed based on the ratio of cost savings to direct
costs. As noted previoudy, this ratio does not account for dl costs and dl benefits; only the costs and
cogts savings relevant to public sector agencies are included in the estimates. For this analys's, separate
ratios were developed for eectronic credentiding, dectronic clearance and safety and tota ITS/ICVO
(electronic credentidling and eectronic clearance and safety combined).

" A seven-percent discount rate is commonly used for eval uating public-sector projects.
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STUDY PARAMETERS & D EFINITIONS

Major elements of the scope of this study are outlined below. This section identifies the types of CVO
functions examined in this study and their corresponding ITS applications; the types of costs and cost
savings included and excluded from this andyss, the range of case study Sates identified; the
timeframe for the anadlyss, and assumptions relating to a Sate's level of effort for invesments in
ITSCVO.

Definition of ITS/CVO Functions

For the purposes of this study, CV O functions and their corresponding I TS gpplications are divided into
two broad categories adminidrative processes and roadside activities. In generd, the activities
addressed in this study represent the full range of state involvement in state regulation of CVO.

ITS/CVO Functions—Administrative Processes

Administrative processes refer to credentialing and permitting for commercia vehicles—the paperwork
motor carriers are required to file to register their vehicles, pay fud taxes, and acquire specid permits
for overszeloverweight or hazardous cargo. These activities may be commonly referred to as
credentiaing, permitting or desk-sde activities.

The ITS gpplications for adminigirative processing are termed eectronic credentialing. As the name
implies, these tools enable a carrier to submit credentia and permit gpplications, submit payment, and
receive officid documents via, fax, modem, or some other dectronic means of trandfer. In addition,
State agencies may be able to establish asingle point of contact for motor carriers (One-Stop Shopping),
reduce requirements for processing staff, and share data across various agencies more readily.

ITS/CVO Functions—Roadside Activities

Roadside activities encompass vehicle safety and clearance efforts. Roadside activities may take place
a a fixed weigh gation, a remote weigh station, remote ingpection sight, or any place aong the
roadside when a trooper or ingpector may have reason to pull a carrier over. Safety activities involve
checking carrier and/or vehicle safety records, visud or physica ingpection of vehicle condition, and
verification that adriver islicensed and fit to operate acommercid vehicle. Clearance activitiesinvolve
checking carrier and/or vehicle credentias and permits, counting vehicles, and weighing vehicles to
ensure that they meet prescribed weight limits.

The ITS applications for roadsde activities are commonly referred to as eectronic clearance and

automated safety management. These tools enable state ingpectors and troopers to read and evauae
vehicle safety records, credentias, and other documentation electronicaly before the vehicle arrives a
the weigh dtation or checkpoint. Some systems may be programmed to identify vehicles that are most
likely to have safety or weight violations based on carrier/vehicle records. These “high-risk” vehicles
will be caled in for further review while vehicles with satisfactory records may be dlowed to by-pass
the station without stopping. Once avehicle arrives at the weigh station or ingpection site, ITS tools will

endble a safety ingpector to enter data records directly into networked databases rather than on a
conventional paper form. In the case of dectronic clearance, ITS goplicaions facilitate automatic

counting and classfication of vehicles, as wel as weighing a vehicle while in motion as opposed to
requiring the vehicle to stop on a conventional scae. These tools enhance the effectiveness and
efficiency of regulatory/safety enforcement, reduce delays to carriers, provide additiond incentives for

carriersto comply with regulations, and reduce costs to State agencies.
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Definition of Costs & Cost Savings

This study focuses on the incremental budgetary costs and cost savings to state agencies of ITSCVO
deployment.® ® This study is solely concerned with issues directly related to the impact of specific
ITSCVO applications and on state-agency operating budgets.

The codts estimated in this sudy include the infrastructure required to facilitate deployment of
ITSCVO, operating and maintenance costs, and in some cases replacement cogts. Carriers may need to
acquire specid equipment to participate in ITSYCVO. In some early deployments, the cost of carrier
equipment has been borne by the carrier. In other cases, the costs are assumed or subsidized by the Sate
(or operating body).* To address this aspect of the codts, this study presents aternative cost scenariosto
show the maximum and minimum likely range of costs to the public sector.

The cogt savings (and “benefits’) estimated in this study include only the direct budgetary savings that
dates and increased operating revenue are likely to redize. These benefits include labor savings,
reduced paving costs (from reduced pavement damage), and increased revenue from voluntary
compliance with taxes and regulations.

A long-gtanding role of the public sector has been to make criticd investments in infrastructure thet
benefit society as a whole with less concern for the direct financia return to governmental treasuries.
Because the focus of the study is on state agencies, severd mgor societa benefits of ITSCVO are not
edimated. For example, societal benefits from reduced accidents and enhanced highway safety, and
operationd cost savings to motor carriers—perhaps the two largest bendfits of ITSCVO—are both
outside the scope of this andlysis. Further more, this study is not concerned with the costs and benefits
of CVO reguldionsin generd.

Case Study States Exhibit I-2. Case Study Sates

The case dudy dates for this
andyss are shown in Exhibit -2,
These dates were chosen to
represent a diverse sample using
characterigics such as number of
trucking firms, number of safety
ingpections performed, commercia
vehicle miles travded (VMT) and
number of agencies responsible for
regulating CVO™

8 For the purposes of this study, “incremental” means change from the basdine budget. The study does not identify the
incremental costs and cost savings of dight variationsin ITS/CVO equipment packages.

® In some cases, cost savings may be referred to as* benefits.”
1% Direct equipment costs borne by the carriers are not included in the cost estimates for this study.

! For adetailed explanation of how the case study states were selected seethe Task | Technical Working Paper.
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In addition, Sates were sdlected to provide baance in terms of geography and level of experience with
ITSCVO. As such, some of the case study States have rdaivdly little ITSCVO infragtructure in place,
and will face a substantia learning curve should they decide to invest in ITSCVO. Other dates,
however, are dready in the process of deploying ITS'CVO through the Commercid Vehicle
Information Systems and Networks (CVISN) program, operationd tests (Pre-Pass™, MAPS
Advantage |-75) or other initiatives’? Although some case study States may have some ITSCVO
infragtructure in place, the basdline for this andysis assumes that al eight case study Sates are starting
a the same point: no ITSYCVO deployment Consequently, it is aso assumed that none of the case study
dates are currently redizing the benefits of ITSCVO.=

Analysis Timeframe

This study uses a 10-year timeframe for the andyss of sate agency cods and cost savings. It is
assumed that states will achieve full deployment of ITSCVO by the end of this period. Although some
dates may actudly invest in these technologies in a more aggressve manner, it is likey that many
states would spread their investments over alonger timeframe.

As a consequence of the 10-year timeframe, this andyss does not necessaily illugtrate full life-cycle
costs and cost savings for ITSYCVO infrastructure. Only that portion of equipment life-cycle cods that
fal within the 10-year horizon are included in the estimated costs. Smilarly, only the agency benefits
that are redized during the analyss period are counted. For example, if a Sate retrofits a weigh station
in year ten, this andysis will capture the capita cost for the weigh station, but not the operating and
maintenance cods for the subsequent years. In addition, only a portion of the full cost savings a this
weigh station would be counted, since the mgority of the benefits would be redized in the period
beyond the scope of this study.

Level of Investment

The nature of ITSYCVO invesment varies according to the deployment plan and the breadth of the
systems a state may elect to deploy. The study team developed arange of scenarios for the deployment
of ITSCVO infragructure, ranging from “aggressve’ to “consarvative” Separae deployment
schedules are used for adminigrative functions and roadside activities. In the case of dectronic
credentiding, deployment is assumed to be complete in ether two or three years. For dectronic
clearance and safety, however, deployment requires between four and ten years.

Like most consumer markets, ITSYCVO products and services are offered with a variety of levels of
quality, functiondity, and cost. To address the range associated with these factors, the study team
created low- and high-end equipment packages. For the purposes of this study, a low-end package
includes the minimum investment a state would have to make in order to “get the job done” The high-
end package typicdly includes additiond features and increased durability—in other words, it is the
state-of-the-art option. For eectronic credentiding, this range represents the minimum cost to deploy a
basic system and the cost to deploy an advanced system with greater flexibility and autometion. In the
case of dectronic clearance and safety, the low-end option (referred to in the report as “ Clearance
Only”) reflects a package that is primarily aimed at clearance functions and screening of vehicle safety

12 For further discussion of the various deployment initiatives see Chapter |1 of thisreport.

13 This assumption is discussed further in Chapter VI, Analysis of Benefits.
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records. The high-end system (referred to in the report as “ Clearance and Safety”) includes additiona
goplications for safety ingpections. Within each of these éectronic dearance and safety options are
additiond high- and low-end sats of equipment to perform the applicable functions.

STRUCTURE OF THE REPORT

Chapter 11 of this report presents an overview of sate agency CVO activities, I TS applications for these
activities, and the early fidd tests of these technologies. Chapter 111 provides a review of existing
literature. The baseline conditions for the eight case study states are summarized in Chapter |V. Chapter
V describes the approach to the agency cost analyss and the findings of this exercise'* The agency cost
savings analysis is presented in Chapter VI of the report. This chapter explains the eements included
and excluded from this andys's, the assumptions used and the key findings.* Agency costs and cost
savings are compared in Chapter VII. Findly, Chapter VIII presents an initid discusson of the
implications of the findings presented in Chapters V through VII.

14 For detailed cost spreadsheets for each case study state seethe Task |1 Technical Working Paper, Appendix 2.

!5 For detailed cost savings spreadsheets for each case study tate see the Task 11 Technical Working Paper, Appendix 3.
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“ CURRENT STATE PRACTICES & ITS/CVO ACTIVITIES

This chapter identifies current practicesin state motor carrier regulaion and the ITSCV O gpplications that can
support these practices as the first step toward quantification of ITS/CVO deployment impacts. Although based
on areview of specific state practices, this section presents information regarding commercia vehicle regulatory
adminigtration and enforcement in generd, while identifying key differences among dtates that may affect the
vaueof ITSCVO.

The information summarized in this document was obtained through a variety of sources including published
research, professond journds, World Wide Web gtes, interviews with Federd Highway Adminigration
(FHWA) and state agency personnel, as well as the research experiences of the study team. It is presented in
three sections:

1) Current state CVO adminidretive activities,
2) Current sate CVOroadside activities, and
3 ITSICVOactivities.

CURRENT STATE CVO ADMINISTRATIVE ACTIVITIES

“State adminigtrative regulation of motor carriers’ encompasses al paperwork requirements that must be met to
legdly operate acommercid vehiclein agtate or states. Regulatory adminigtration conssts largely of credentids
and permits issued to motor carriers by jurisdictions where the vehicles will travel. In most cases, states require
motor carriers to obtain vehicle registration, fud-use tax licensing, authority to operate, and specidized over-
dimensiona permits for vehicles and cargoes of a Sze, shape, or weight that exceeds normd regigration
alowances.

These credentids, permits, and licenses are used (1) to identify motor-carrier businesses, commercid vehicles,
and commercia-vehicle drivers and (2) to define the parameters under which and locations where they may
operate. For instance, motor-carrier registration defines what types of vehicles a motor carrier can operate,
specifies the gross vehicle weight limits for each vehicle, and identifies the jurisdictions in which each vehicle
can operate.

Certain commercid vehicle credentids and permits are administered for al (member) jurisdictions under a base
juridiction system. These credentiasinclude:

» SSRS(Single State Regidtration System);
» IRP(Internationa Regidration Plan); and
» IFTA (Internationdl Fud Tax Adminigtration).

SSRS, IRP, and IFTA credentids are issued by the state in which amotor carrier is based. This base jurisdiction
arrangement reduces the need for a Sate to interact with motor carriers outside their base state for registration,
fud tax, and authority credentias. Furthermore, the collection of the associated fees and taxes is smplified—the
fees and taxes for dl jurisdictions are paid only to the base jurisdiction. The funds are then transferred to the
gopropriate jurisdiction by the base sate. The state is aso responsible for auditing motor-carrier reporting, again
made smpler through the base-gtate arrangement.
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Other credentids are administered individudly by each jurisdiction. The major credentids and permits in this
category include:

» OSOW (Oversize/lOverweight) Permits;
» HAZMAT (Hazardous Materid) Permits; and
»  Weight-Distance Taxes.

In generd, overszeloverweight permits and temporary permits are issued directly by each jurisdiction due to
differences in sze and weight regulaions as well as routing considerations such as road congtruction, roadway
design, and traffic.

While the SSRS, IRP, and IFTA programs have greetly smplified the credentiaing and permitting process,
states continue to receive paper forms and check payments for each type of credentia. Much of the information
thet is required for each type of credentid is redundant among the different forms, leading to redundant data
entry for state agencies. Little or no information sharing takes place anong Sate agencies even after the datais
entered into an eectronic format; information is kept in separate databases for each agency or even in separate
databases within asingle agency.

The splintering of commercid vehicle regulation among various agencies within each jurisdiction further
compounds the effort required to administer these requirements. For example, in some jurisdictions the
Department of Motor Vehicles is responsible for commercid vehicle regigration credentids and permits, the
Depatment of Revenue for fud-use tax credentids and permits, the Department of Commerce for authority
credentids and permits, and the Department of Transportation for oversizeloverweight permits. This
decentraization of authority can result in redundant staffing and infrastructure needs.

The following sections briefly describe the credentias and permits motor carriers are required to have, the
programs used to administer these credentias, and other important details regarding these credentids.

Operating Authority (SSRS)

Operating authority designates the commodities hauled and geographic areas served by a motor carrier.
Operating authority assures that state agencies have information about the motor carriersin their dates, thet the
cariers have the appropriate insurance for their business and vehicles, and thet the correct filing fee has been
chargedfor the vehicles to be operated in the Sate. The base-state program for operating authority is the Single
State Regidration System (SSRS). Within the base sate, operating authority is often issued by trangportation
commissions, public service commissions, utility commissons, state corporation commissions, or sae DOTs.
The SSRS systemn was intended as a temporary arrangement to provide adminigrative relief to motor carriers.
However, SSRS continues in practice while federa agencies review comments on rulemaking from states and
motor carriers on how to administer authority. Not al states are required to join the SSRS program.

Vehicle Registration (IRP)

All vehicdles in amotor carrier’s fleet must be registered in the carrier’s base date. As with automobiles, this
ensures the vehicle has atitle and alega and responsible owner, is covered by insurance, and that al taxes and
regisration fees have been paid. The regidtration fees are based on a weight-factor caculation. The vehide’s
age, load capacity, and number of axles may dso be considered. The Internationa Regigration Plan (IRP) was
created to smplify the registration process for interstate carriers throughout the United States and Canada by
dlowing avehicle to be registered in the base state only, regardiess of where the carrier travels. The base date is
respongble for auditing carriers' reportsand trandferring funds to other dates
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Unlike SSRS, membership in IRP was mandated by the 1991 Intermoda Surface Transportation Efficiency Act
(commonly know as ISTEA), which required dtates to join IRP by September 1996 in order to mantain
eigibility for federd trangportation funds.

Fuel Tax Payments (IFTA)

All but a few gtates have some form of a commercid vehicle fuel tax. Because large trucks can travel through
entire gtates without refuding, and thus avoid paying fud tax, states require that motor carriers report miles
traveled within a stat€' s borders and pay afue tax based on fuel usage caculated from fleet-fuel economy. Like
SSRS and IRP, the Internationa Fudl Tax Agreement (IFTA) was designed to smplify the adminigtration of
CVO regulatory requirements for both motor carriers and the sates. With ITFA, fud-tax licensng requirements
for dl member jurisdictions can be satisfied through the base state as wel as quarterly fud-use reporting. The
base gate provides the carrier with afue license, collects any additiond monies owed, distributes payments to
non-base sates, collects refunds from other states, and performs the motor-carrier audits.

As with IRP, ISTEA mandated that dl states join IFTA by September 1996 to maintain digibility for certain
federd highway funds.

Oversize/Overweight Vehicles (OS/OW)

State highway agencies issue permits dlowing for the movement of oversize and overweight loads on state and
interstate highways. In generd, fees for these permits are intended to recover the adminidrative cogts of
permitting activities and are not directly rdaed to the infrastructure costs that might be atributable to the
overszeloverweight freight movement. Permitting regulations and fee structures vary greatly among the dates
due to differences in infrastructure design and management philosophies and the structura limitations of
roadways and bridges.

Further complicating the adminigtration of oversize and overweight permits is the need for highway-agency
goproval and vehicle routing for overszeloverweight movement. Highway and bridge design, current
congtruction projects, and current roadway conditions affect vehicle-routing decisons. In most ates, current
data on infrastructure and congtruction regtrictions is not available online but is kept on paper maps that are
periodicaly updated.

Because of the differences in regulaions and fee Structures among jurisdictions, and the need for specific
vehicle routing for many permits, oversizeloverweight permitting does not lend itsdf to a base-gtate program.
Thus, gtates currently issue overszeloverweight permits directly to each motor carrier for each gpplicable
vehicle with little or no standardization or coordination among state agencies. While most agencies that issue
oversze/overweight permits now accept gpplication information over the telephone, oversze/overweight
permitting remains a labor- and paper-intensive process.

Hazardous Materials (HAZMAT) Hauling

While ardatively smal number of motor carriers hauls materias thet are consdered “hazardous” many states
require some form of permit for these loads. The designation of a “hazardous materid” is state-dependent but
may include biohazards, radioactive materiad for use in a production process, radioactive waste, flammables,
explosives, or chemicals (such as liquid nitrogen or hydrogen gas). Some dtates do not require permits for the
movement of such materidsif carriers arein compliance with federd guiddines.

Since regulations for HAZMAT vary by locae, permits for the movement of these goods are handled
individudly by eech sate. Mogt dates that issue HAZMAT permits dlow carriers to submit their application
information via telephone or facsmile.
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Weight-Distance Taxes

Twenty-three states have or have had weight-distance taxes. The welght-distance tax combines the weight of the
vehicle with the distance traveled within a particular gate in order to more closdy relae highway-use fees to
highway-use costs for a specific vehicle. Currently, four states—l daho, New Mexico, New Y ork, and Oregon—
adminigter aweight-distance tax either instead of or in addition to afud tax. Traditiondly, weight-distance taxes
have been complicated and codtly for both jurisdictions and motor carriers and have only been used by a few
dates. These taxes expend a great ded of resources, since they require accurate and detailed reporting on the
carier’ s part and thorough report auditing on the state’ s part.

Other Permits & Credentials

States ds0 issue various permits and credentids as needed. These are usudly for the movement of non-standard
materids as designated by the state. Counties and cities may aso charge fees or require permits.

Many states will issue temporary credentials/permits to motor carriers adding new vehiclesto their fleets so that
cariers may legdly operate their vehicles without waiting for their paper credentids to arrive in the mail. Trip
permits are issued to cariers making a “onetime only” movement. Some dates require a permit to haul
alcohalic beverages. Counties and cities may require specid permits for their areas depending on whet is being
hauled, the route being taken, and how often the tripsare made.

CURRENT STATE CVO ROADSIDE ACTIVITIES

States undertake a number of activities to ensure motor-carrier compliance with the credentid, safety, and
weight regulations described above. These activities generdly consist of vehicle weighing and inspecting a
roadside facilities. These activities require considerable resources in time, labor, and infrastructure.

Credential & Permit Compliance Activities

In addition to adminigtrative auditing, states check permits and credentias a the roadside as part of Levd |, 11,
and 111 inspections or other enforcement activities. These activities are based on paper documentetion for the
vehicle and driver carried on board each commercid vehicle. The ingpections take a minimum of 15 minutes
per vehicle and may only be performed by certified enforcement personnel.

Safety Compliance Activities

Drivers mugt hold a commercid drivers license, current medical certification, and must comply with the federd
hours of service regulations, which set sandards for the maximum number of hours per day a driver can be on
active duty. Commercid vehicles must periodicaly pass inspections to ensure compliance with federd safety
standards. Carriers, therefore, must maintain accurate and detailed safety-ingpection reports and maintenance
records. Where state law permits, fleets may sdlf inspect.

Driver and vehicle safety requirements are enforced through two efforts: 1) ingpection at the roadsde, and 2)
safety reviews performed a amotor carrier’s place of business. Roadside ingpections of vehicles and drivers are
performed according to three standardized inspection procedures known as Levd |, Levd 11, and Levd 1l
ingpections.

> A Levd Ill ingpection is an ingpection of the driver and a records check of credentids. The average
Leve Il ingpection takes 15 minutes.

» AlLevd Il ingpection adds a review of the credentids and permits for the vehicle and a walk-around
ingpection. The average Leve 11 ingpection takes 25 minutes.

APOGEE RESEARCH, INC. Page 13



Budgetary Implications of ITS/CVO for State Agencies Current State Practices & ITS/CVO Activities

» A Levd | ingpection, the most comprehensive, adds physicd ingpections of the mechanicad and
electrica systems of the vehide. The average Leve | ingpection takes 45 minutes.

The driver and ingpector must spend a minimum of 15 minutes completing paperwork and examining paper
credentids and records. If the ingpector finds violaions with ether the driver or the vehicle, the paperwork
associated with issuing citations can add more than an hour to the ingpection process.

Site reviews include examinations of safety and maintenance records and practices. These include accident
records, logbooks, vehicle maintenance records, and drug-testing compliance. The Ste review can aso include
the ingpection of vehicles a the facility. Inspectors require one to five days for a site review depending on the
sizeof thecarrier. Not dl gates perform Stereviews.

Prior to the 1980s, safety standards and ingpection processes varied widdy among the individua states and
between the states and the federd government. To help standardize safety standards and inspections, the states,
the motor carrier industry, and the Federa Highway Adminigtration (FHWA) formed the Commercid Vehicle
Safety Alliance (CVSA) in 1980. As a reault of the CVSA, the FHWA undertook the Motor Carrier Safety
Assigtance Program (MCSAP).

The CVSA exists to improve commercia vehicle safety by increasing the efficiency of the safety-ingpection
process and to minimize the costs associated with inspections through standardization. CVSA is a working
agreement; it does not amend date laws and is not an intersate pact like IRP or IFTA. CVSA nembers
recognize and affix common ingpection decals to help target enforcement resources For example, a vehicle
bearing a current CVSA decd would indicate to enforcement personnel that the vehicle had passed a recent
(within the last 90 days) CVSA Leve | ingpection. Enforcement personnd could then choose to ether ingpect
the vehicle again or target vehicles that may not have been ingpected recently. MCSAP was established to
encourage the adoption of standardized enforcement processes and to expand enforcement activities. States
receive federd MCSAP funds to implement safety enforcement programs compatible with federa regulations.
MCSAP grants are used for roadside driver and vehicle ingpections and Site safety reviews.

The MCSAP has been indrumentd in standardizing ingpection procedures and increasing the number of
vehicles and drivers ingpected. Prior to the establishment of MCSAP, federd personnd conducted 36,000
ingpections each year. During fiscd year 1990, MCSAP officias conducted 1.5 million ingpections. Currently,
al gates are participating in the MCSAP program.*®

Size & Weight Compliance Activities

All gates have weight-enforcement programs to protect the highway infrastructure from premeature falure due
to overloading and to protect the public from vehicles made unsafe by overloading. States enforce weight
compliance to federa size and weight limits on the National Highway System (NHS), which includes interdtates
and other dgnificant highways but may have different standards for non-NHS roads. Size and weight
requirements may vary sgnificantly among sates in terms of both the method and the level of enforcement
pursued by a sate. Some dates rey primarily on static scales for weight enforcement, others rely on portable
scales, while others use acombination of thetwo. A few states have no fixed weigh facilities to dete

A motor carrier based in Michigan, for example would obtain operating authority from the state Public Service
Commission, regidter its vehicles with the Department of State, license and pay fud taxes with the Department
of the Treasury, and purchase any oversze and overweight permits from the Department of Trangportation. In
contrast, a motor carrier based in Ohio would obtain operating authority from the Public Utilities Commission,

16 Multi-state IVHS/CVO Ingtitutional |ssues Study. pp. 3-30.

APOGEE RESEARCH, INC. Page 14



Budgetary Implications of ITS/CVO for State Agencies Current State Practices & ITS/CVO Activities

register vehicles a the IRP Processing Center, pay fud taxes to the Depatment of Taxation, and purchase
oversze/overweight permits from the Department of Trangportation. In lowa, dl credentids and permits are
obtained through the lowa Department of Transportation.

One-Stop Shopping & Electronic Credentialing

“One-Stop Shopping” isasingle location or contact where motor carriers can obtain dl permits and credentids.
True one-stop shopping implies that the common credentids and permits (IRP, IFTA, SSRS, OS/OW, and
HAZMAT) are administered by a single organization. Physical one-stop shopping is where two or more
agenciesissue CVO credentias and permits but are housed in the same physica location. Thisis convenient for
those carriers who appear in person to register their vehicles or to seek problem resolution. One-stop shopping
can dso refer to a telgphone system where motor carriers may phone a single number to conduct thelr
adminigrative busness.

“Electronic credentiding” is ITSCVO for sate adminidtrative processes Electronic credentiding alows
carriersto gpply for, pay for, and recelve credentias through eectronic data exchange via the internet, eectronic
mail, or facamile. It dso automates the filing of returns on fud taxes, the payment of associated taxes and fees,
the management of information about credentiasitax payment status, and the provison of information to
various authorities.

Electronic credentiding requires computer systems and networking, advanced communications, eectronic data
interchange (EDI) capabilities, and specidly-designed software. In addition to these equipment requirements,
states may aso need to reengineer the way they conduct business with motor carriers, “sdl” the concept to other
dates and motor carriers in order to induce participation in eectronic credentialing, and train new and existing
daff to use the new systems effectively. Inditutiond and policy-related issues may be the most significant
barriersto the successful implementation of ITS technologiesin CVO.’

Electronic Clearance & Automated Safety Management

“Electronic clearance and automated safety management” is ITS that enhances and supplements state practices
for roadside CVO. While clearance and safety functions are often performed in tandem and take place at the
same roadsdefacilities. They are, in fact, two separate functions with very different objectives. These objectives
will be important in determining costs and cost savingsin this studly.

Electronic Clearance refers to the automated activities that weigh and clear vehicles. These activitiesinclude:
» Weight and credentia screening &t fixed roadsidefecilities;
»  Mainline (highway-speed) weight and credentia screening at fixed roadside facilities, and
» Mobileweight and credentia screening performed at remote locations rather than fixed sites.

These operations are intended to speed operations a weigh facilities and make CV O regulatory activities more
convenient for both safety-enforcement officials and motor carriers. Electronic readers access information on
trangpondersin the truck cabsto clear vehicles at mainline speeds; drivers no longer have to stop & every weigh
facility aong their routes, even after they have crossed a state border. Weigh-in Maotion (WIM) and Automatic
Vehicleldentification (AVI) are used to weigh trucks at highway speeds and identify trucks to weigh officids.
Truckswith citation records can be targeted more easily for further ingpections. Dangerous truck queues &t fixed

17 For afurther discussion of policy issues, refer to the ExecutiveBriefing, acompanion pieceto thisreport.
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stations can be reduced, since trucks can be weighed and cleared more rgpidly. Drivers that avoid fixed weigh
dations can be ceared through roving operations that can function virtudly anywhere. While ITS will not
entirdly replace current methods of weighing and clearing commercid vehicles, these technologies should
significantly change CVO.

Automated Safety Management refersto activities that review the commercid driver and vehide. These
activities include:

»  Electronic safety management;
»  Remote safety enforcement; and
»  Roving enforcement, with a van equipped with advanced technologies.

ITSCVO sfety applications are intended to target problematic carriers and make safety ingpections faster and
easer to perform. Safety information on either state or nationa databases can be accessed through computers at
fixed sations or laptop computers in remote locations. These databases facilitate the sharing of safety
information both within and among states. Currently, this information is not accessible a mainline speeds—an
electronic transponder cannot relay safety-ingpection history toweigh personnd as the vehicde passes the dtetion
on the highway—however, access to the online databases is dmost ingtantaneous once a truck and driver are
identified during the safety-ingpection process Enforcement officias can dso use hand-held devices to ingpect
the undersdes of trucks and make axle-counts without having to get under the truck Mobile operations alow
officids to target noncompliant carriers that may try to avoid fixed weigh facilities. Roving vans and equipment
in Sate-trooper vehicles require fewer financial commitments than fixed weigh/ingpection gations and may
sarve as good dternatives to Sation overhauls.

CURRENT ITS/CVO PROGRAMS

The technologicd advances of the last few decades have provided sgnificant opportunities for industry to
improve the efficiency and effectiveness of commercia vehicle operations. Since the early 1980s there have
been sgnificant efforts by the public and private sector to actively pursue the development, testing, and
deployment of ITSCVO. Thes initigtives have led to nationd, regiond, and state operationd tests that are
demondtrating the potentia impacts of ITSCVO on public and private sector operations.

Electronic Credentialing

There have been few operationd tests with dectronic credentiaing, perhaps because eectronic credentiaing
uses communications and software that are proven technologies However, many States offer some form of
“one-stop shopping” to make CV O adminigtration more convenient to carriers. Severa states provide credentia
applications online, and eectronic signatures, Smilar to PINs used with debit cards, dso heighten carrier
convenience. The crux of dectronic credentiading remains paperless transactions. The success of ITSCVO for
adminigrative activities relies on carrier acoeptance of these new technologies and state-agency provision of the
technologies

Electronic Clearance & Automated Safety Management

More operationd tests have been performed at the roadsde. These systems have relied on mainline clearance
and the development of information databases.
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HELP

TheHeavy Vehicle Electronic License Plate (HELP) research initiative that began in the 1980s played a mgor
role in defining and testing the functiondity and gpplicability of Weigh-in-Motion, Autometic Vehicle
Classfication (AVC), and Automatic Vehicle Identification (AVI) technologies. The subsequent HELP
Crescent Demongtration Operational Test examined the impact of these technologies in various deployments
dong the Interstate 10 and Interstate 5 corridors that extend from Texas to British Columbia. The HELP
program led to the development of HELP, Inc., a not-for-profit organization that promotes and fecilitates the
deployment of ITSYCVO agpplications for both the public and private sector.

HELP PrePass™ is a non-profit, public-private partnership administered by the member dates, each with a
dae government and motor-carrier representative on the board of directors. This program facilitates the

database management dements of ectronic clearance for participating Sates and passes many of the costs on
to the participating cariers. Within the HELP PrePass™ program, each participating dae enters into an
agreement with HEL P to develop software and manage the database that facilitates eectronic screening in that
gate. Carrierssign up for HEL P PrePass™ by submitting an gpplication with their current credential and permit

information to HELP. Once this information is verified a transponder bearing a unique identification number is

issued to the carrier. The carrier pays a smdl fee for each time one of their vehicles is pre-cleared a a weigh

dation.'® Participating Sates have the flexibility to deploy WIM, AVC, AVI, and vehicle-detection technology

in the configuration that best meets their individua requirements.

ADVANTAGE I-75 & ADVANTAGE CVO

The Advantage I-75 Mainline Automated Clearance System (MACS) is a public/private partnership between six
US dates dong the 1-75 corridor (from Horida to Michigan), the Canadian Province of Ontario, and mgor
system developers. Its purpose isto facilitate pre-clearance of safe and compliant vehicles & weigh sations. The
ADVANTAGE Gaeway Computer maintains a database of vehicles participating in MACS and holds WIM,
AVC, AVI, and gaic-scde information. The weigh station computer determines if the vehicle is digible for
pre-clearance and communicatesa“Go” or “No-Go” statusto the vehicle' s AV trangponder and communicates
the transaction to the centrd database. The driver is notified of the clearance satus by an in-vehicle display
linked to the AV trangponder that displays agreen or red light and an audible sgndl.

ADVANTAGE CVO is the continuing initigtive to maintain and operate existing deployments and to further
deploy and dreamline the ADVANTAGE 1-75 system. The immediate plan for expanson of the
ADVANTAGE CVO program is to incorporate weigh dations that are not dong the I-75 corridor and to
increase enrollment in the program. Plans are in development to facilitate pre-clearance of non-registered
vehicles equipped with competible trangponders.

Oregon Green Light

The Oregon Green Light Operational Test integrates ITSICVO pre-clearance applications with safety
information systems. The pre-clearance system provides mainline screening of registered vehicles based on
registration information, date and time of last ingpection, carrier compliance, and safety staius. The system
configuration is smilar to the HELP and ADVANTAGE CVO systems and includes WIM, AVC, AVI, in-
vehicle displays, vehicle detection, and compliance verification systemsto facilitate vehicle screening.

The safety information systemsinclude:

18 The typical fee for a carrier to be pre-cleared is $0.99. User fees are required, since states can no longer afford to deploy this type of
technology without them.
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»  Downhill speed information systems that measure the speed and weight of the truck and provide safe
operating speed indications via variable message Signs,

» Road weeather information sysems that detect vishility, wind, and ice problems tha dlow
maintenance crews to more effectively mitigate snow and ice problems;

> Integrated communications networksamong weigh stations to link safety ingpection data on a red-
time basis.

MAPS

Multi-jurisdictional Automated Pre-clearance Sysem (MAPS) is a multi-dae initigtive that includes
Washington, Oregon, Idaho, and Utah. This program offers coordinated and compatible pre-clearance systems
that enable commercia vehiclesto bypass dl weigh stations in participating states. MAPS utilizes pre-clearance
technology that is compatible with HELP PrePass™, Oregon Green Light, and ADVANTAGE CVO. This
demondtration project will offer one-stop shopping, which dlows a carrier to meet al regulatory requirements
for one or more gates from asingle location. States will aso be able to share information through an integrated
database.

Automated Safety Management

SAFER

Safety and Fitness Electronic Records (SAFER) is an online system that provides sandardized carrier, vehicle,
and driver data sets (“snapshots’ and “profiles’) containing limited safety and credentid information to
authorized users. The data will be avallable to users over a naionwide data network of “mailboxes’—a centra
system that gathers and disseminates data dectronicdly to and from multiple gpproved sources. The primary
purpose of the SAFER mailbox is to support automated screening of vehicles a weigh gations and to provide
out-of-service (OOS) orders and safety information to ingpection and enforcement personne once a vehicle has
been stopped. However, information from the database is not tranamitted in red-time or a mainline speeds and
further data processing is required toautomaticaly bypass vehicles a weigh gations.

MCSAP

The Motor Carrier Safety Assstance Program (MCSAP) program is a nationd initiative to improve motor
carier safety by ingtituting nationa inspection standards and implementing eectronic data collection and
communications systems into state ingpection processes. The MCSAP program led to the development of the
ASPEN software and AVALANCHE network. The ASPEN software facilitates electronic data collection of
ingpection data from the roadsde. The AVALANCHE network is a nationa communications network thet links
date ingpection data to the nationa and Sate repogitories.

Integrated Programs

CVISN

Commercial Vehicle Information Systems and Networks (CVISN) is a nationdly-developed system architecture
that supports commercia vehicle operations. CVISN provides a framework for the development of public- and
private-sector databases and data processing capabilities as well as the interconnection of their networks. The
CVISN core infrastructure includes the following:

»  Electronic Credentialing—includes the CAT system that enables carriers to transmit credentid and
fud-tax information from their computers to state systems; a credentiding interface that facilitates
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gandardized communications links within state databases and to federd databases; and CVIEW that
compiles data on intradtate carriers into snapshot data and includes a number of systems that support
the e ectronic submission and issuance of credentids;

» Safety Information Exchange—includes remote communications links for safety data, in particular
SAFER and CVIEW mailbox data, to state police, safety inspectors, and roadside clearance operators,
and

» Roadside Electronic Screening—incorporates safety and credentia deta being developed in other
agpects of CVISN into traditiond pre-clearance operations.

CVIEW

Commercial Vehicle Information Exchange Window (CVIEW) will be a state-developed and managed database
that will collect intrastete carrier, vehicle, and driver information from the state' s safety, credentiding, and tax
systems and will formulate sngpshot data Smilar to the SAFER mailbox data The CVIEW mailbox will
exchange information with the SAFER system as well as provide data directly to the roadside to support
automated screening and credentid- and safety-status verifications.

PRISM (Formerly CVIS)

PRISM is a multi-gate initiative that dectronicdly integrates safety compliance with commercid vehicle
regigtration privileges. Like CVISN, PRISM conforms to nationd architecture standards to develop databases
and processing capabilities to perform dectronic credentialing and to exchange safety information The PRISM
project also conssts of:

»  Carier digibility monitoring, which incorporates previous regigtration information into current vehicle
registration through information databases, and

» Motor Carier Safety Improvement Process (MCSIP), in which acarrier with apoor safety status must
improve or relinquish the authorization to operate commercid vehicles.
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m REVIEW OF THE LITERATURE

This chapter presents an overview of the on-going research related to ITS'CVO. While most deployments arein
ther infancy, a number of authors and research groups have atempted to quantify both direct and indirect
conceptua costs and benefits to the public and private sectors. Since actud deployments are limited, few studies
have been able to assess actud codts and benefits. Additionaly, most projects do not produce benefits
immediatdly; codts, typicaly, precede benefits by severd years and may, therefore, be easier to quantify.

The purpose of this section is to highlight the important findings in the literature as wel as identify gaps in this
relatively smal body of research. Three key studies will be summarized in this chapter. A short matrix of other
relevant literature is also included. The studies reviewed in this chapter include:

1) Commercial Vehicle Operations and Ingtitutional Barriers (more commonly known as the “COVE
Study”), 1994. Booz-Allen and Hamilton, Inc.

2) The Assessment of ITYCVO User Services Qualitative B/C Analyss, 1996. American Trucking
Asociation (ATA) Foundation.

3) TheMidwest Electronic One Sop Shopping System Sudy, 1996. AAMVANet, Inc.
Other studies are described at the end of the chapter.

THE COVE STUDY

The purpose of the COVE Study was to develop working rdaionships for ITS/CVO deployment among severa
southwestern gtates, identify the ingitutiona barriers faced by each state, and plan the potential course of action
required within each date. Western states have hitoricdly taken the lead in ITSCVO  and the seven COVE
Study states (Colorado, Arizona, New Mexico, Texas, Oklahoma, Arkansas, and Louisana) had begun
addressing the indtitutiond issues that made widespread diffusion of ITSCVO difficult.

Ultimately, the COVE Study argued, ITSSCVO deployment would promote regulaory efficiency, improve
productivity within the trucking industry, and enhance safety. The complexity of ITSCVO and current
commercid vehicle regulations coupled with resource congtraints rendered these gods untenable. The COVE
Study recommended a long-term plan to develop gods for each region, submit planning projects to the FHWA
and state agencies, and Smplify administrative processes within each State.

For the gate of Colorado, the COVE Study anticipated that most actions would require less than $100,000 in
funding. Additiondly, the COVE Study found Colorado’'s state agency B/C ratio was 7.17 for Electronic
Clearance technology, 7.89 for One-StopNo-Stop Shopping programs, and 543 for Automated Safety
Inspections. Given the scope of the study, researchers did not collect primary data for each of the seven dates.
Rather, they used cost data from state sources currently using some aspects of ITSYCVO, such as lowa and
Cdifornia

ASSESSMENT OF ITS/CVO USER SERVICES: QUALITATIVE B/C ANALYSIS

The American Trucking Association (ATA) Foundation's study, Assessment of ITSCVO User Srvices
Qualitative B/C Analys's, assessed cogts and benefits of ITSCVO for motor carriers in a market of narrowing
margins. The primary god of this study was to measure the effects of the ITS'CVO User Services program on
regulatory compliance costs for motor carriers. Surveying 700 motor carriers, ATA determined how the private
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trucking industry would respond to ITSCVO implementation. The ATA based their assessments on programs
not yet in place. Reductions in the carrier’ s labor costs and no private funding of ITSYCVO served as the only
benefits.

The ATA edimated average or median B/C ratios for six different ITS/CVO user services. The study found that
B/C ratios will be greater for large (greeter than 99 vehicles) firms than for small (1-10 vehicles) firms.

1) Commercid Vehicle Adminigtrative Process—1.0:1-19.8:1;
2) Electronic Clearance—3.3:1-7.4:1;

3) Automated Roadside Safety Ingpections—1.3:1-1.4:1;

4) On-Boad Safety Monitoring—0.02:1-0.49:1;

5) Hazardous Materids Incident Response—0.3:1-2.5:1; and
6) Freight Mobility—1.5:1-5.0:1.*

The user services were assesed in two different ways: 1) a comparison of benefits and costs for motor carriers,
and 2) congderation of the market potentia among the motor carrier community. Only the potentiad benefits
and cogsto the motor carrier community are considered in this study.

THE MIDWEST ELECTRONIC ONE STOP SHOPPING SYSTEM STUDY

The Midwest Electronic One Sop Shopping System Sudy by American Asocidion of Motor Vehicle
Adminigrators presented a detailed report of the requirements for One-Stop Shopping systems in the Midwest
(South Dakota, Minnesota, Wisconsin, Nebraska, lowa, 1llinois, Kansas, and Missouri). The report is one of
severd documents required for the Midwest Electronic One-Stop Shopping (MEOSS) System. The objective of
the project isto enable motor carriersto gpply for, pay for, and receive credentiads and permits eectronicaly.

While the study did not include rigorous benefit/cost analysis or recommendations for State implementation, the
sudy provides a detaled overview of the requirements for One-Stop Shopping. The study includes a “how to”
approach to One-Stop Shopping, dong with acomprehensive review of genera requirements.

INFORMATION GAPS

There were severd key information gaps uncovered in the literature review. The most obvious gep in the
ITSCVO literature is the lack of a comprehensve date-by-state survey of potentia deployments and their
related costs and benefits. Notable exceptionsinclude the COVE Study (described above) and asimilar study by
Maze e d. of the Midwest region (lowa, lllinois, Minnesota, Missouri, Nebraska, South Dakota, and
Wiscongin). Severd studies focus on individua states, but do not address B/C in a comprehensive manner. For
example, Kavdarisand Sinha focus on Indiand's direct benefits of CVO deployments, while Smadi and
Rodriguez examine state inditutiona barriersin the Dakotas.

Severd of the studies reviewed conclude that most benfits of ITS/ICVO will accrue to the private sector (the
commercid carriers) through cost savings, increases in productivity and efficiency, and eased compliance with
regulatory agencies. Penn and Schoen Associates surveyed carrier drivers nationwide and found that most

19 Assessment of Intelligent Transportation Systems/Commercial Vehicle Operation (ITSCVO) Usar Sarvices Qualitative Benefit/Cost
Analysis, The ATA Foundation, August 1996, pp. i-xxi.
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would favor ITS implementation; most wanted the time savings attributable to 1 TS technology and did not see
that technology as a threet to ther jobs. The ATA found the greatest benefits of User Service Systemns would
accrue to large trucking firms. The literature reviewed for this study does not address public-sector costs and
benefits (agency or state-specific B/C), and generdly focuses on direct costs and benefits.

Mogt studies of the public sector cited increased capabilities and efficiency for state agencies, including better
identification of weight- and cargo-limit violations, safety improvements on roadways, revenue generation
through fine collection, reduction in road condruction, and increased market penetration. In most cases,
however, these benefits were not quantified. Kavaarisand Sinha argue that mogt dtate benefits would be
redized in terms of increased revenues rather than decreased codts.

A single study by Heavy Vehicle License Plate (HELP), Inc. atempted to quantify the indirect benefits of
ITSYCVO, namey through decreased vehicle emissions and fud consumption. Since indirect costs and benefits
are difficult to identify and measure (due to time lags and difficulty identifying causeand-effect relationships),
few researchers concentrate on identifying and measuring indirect benefits. However, downward price effects,
environmenta preservation, improved forecast accuracy, employment effects, and an improved business climate
may dl prove to be potent political issues a the Sate leve in the future. Furthermore, the magnitude of the
indirect impacts resulting from ITS/CVO deployment may be significant.

Numerous studies, pamphlets, and brochures have posiulaied the genera benefits to the public and private
sectors. Absent from these studies is a comprehensive benefit/cost andysis or budgetary-impact andysis of the
implementation, maintenance, and operation of ITS technology within the public sector across varying
geographicregions While many studies have estimated the private codts associated with ITS deployment, the
study team found little in the literature, with the exception of the COVE Study and the Dakotas Study, that
attempts to quantify the cogts of personnel training, computer software modification, or technology ingtalment.
Additionaly, the COVE Study was not based on an extensive primary data effort.

The NGA dudy atempts to fill some of these information gaps by providing a detailed, public-sector cost
andysis and cost-savings andysis for three mgjor ITSCVO indicator groups for individua case sudy detes.

1) Electronic Credentiding;
2) Electronic Clearance; and
3) Automated Safety Management.
Exhibit I11-1 presents asummary of thel TS/CV O literature reviewed for this study.
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Exhibit IlI-1. ITS/CVO Literature

Title Date  Publishing Org./ Author Geog. Region Effects Addressed Tech Studied Summary Relevance

An Evaluation of the 1997 Lantz, Blevins, Hillegass abstract pending

Roadside Inspection (Upper Great Plains

Selection System (ISS) for Transportation Institute)

Commercial Vehicles

Midwest Electronic One 1996 AAMVAnet, Inc. Midwest Public and private costs | One Stop This study presents the This study reports

Stop Shopping System Shopping requirements for the one- | information on the exact
stop shopping system in the | requirements for one-stop
Midwest shopping implementation

based on current levels of
automation.

Assessment of ITS/ICVO ~ |1996 | ATAFoundation National Private impacts of User services | This study examines the This study breaks down

User Services Qualitative ITS/CVO deployment market potential for small, | private firms based on their

Benefit/ Cost Analysis medium, and large firms as | size and provides cost data
well as the costs for the for the ITS technology.
ITS/CVO technology.

Interstate Cooperation for {1996 Maze, Hancock, Waggoner, | National Barriers to efficiency General This study is an extensive | This study finds that benefits

Implementing ITS in McCall, Hunt (lowa State ITS/ICVO discussion of institutional may not be as great if

Commercial Vehicle University) Technology barriers to ITS/ICVO barriers to implementation

Operations: Institutional implementation. are prohibitively high.

Opportunities and Barriers

Assessment of Automated | 1996 Pritchard, Stock (ATA National ITS/CVO initiatives Automated This study assesses two This study describes the

Administrative Functions Foundation) Admin. Functions | proposed initiatives for AAF | labor requirements for

and Electronic Clearance

(AAF), Electronic
Clearance (EC)

and EC based on motor
carrier perceptions of labor
requirements and their
current use of technology.

complying with regulation.
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Exhibit lll-1. (cont.) ITS/CVO Literature

Title Date | Publishing Org./ Author Geog. Region Effects Addressed | Tech Studied Summary Relevance
TruckScan, Automating and | 1996 Reid, Myers (Telstra Applied | National New technology Weigh-in-Motion | This study describes a new | This study describes the
Improving Roadside Technologies) technology that tracks business system and the
Checking vehicles in motion. role of the operator.
Dakotas’ ITS/CVO 1996 Smadi, Rodriguez (Upper Dakotas Direct state benefits General This study finds that the Description of costs
Institutional Issues Study Great Plains Transportation ITS/ICVO costs of deployment of involved, including labor and

Institute, North Dakota State Technology ITS/CVO will be greater operating costs, training,
University) than any other costs and capital costs.

involved.

Benefits of Electronic 1996 Titus (North Dakota State National Direct private benefits Electronic This paper studies This study describes the

Clearance for Enforcement University) Clearance improving motor carrier benefits to society of

of Motor Carrier Regulations compliance while reducing | preclearance technology.
the costs of compliance.

Automated Roadside 1996 Weppner, Rogova, Alexander | National New technology Roadside This study reports the

Inspection Feasibility Study (Calspan Corporation. Inspections feasihility of roadside

for Commercial Motor Advanced Technology inspection technology and

Vehicles Center) the development of a
prototype.

ITS Trends in Freight 1995 Brown, Santeiu (Amtech National Direct Private Benefits | Vehicle Roadside| This study describes new | This study describes

Management and CVO Systems Corporation) Communications | technology and recognizes | technology that could be

Applications widespread compatibility as | cost-effective for the
the primary obstacle to cost- | trucking industry if there is
effective implementation. compatibility among

systems.
PrePass Project Overview [1995 Heavy Vehicle License Plate, | National Indirect benefits Weigh Station This study is a discussion of | This study is an attempt to
for Automated Weigh Inc. Clearance the indirect benefits of quantify indirect benefits.

Station Preclearance

ITS/CVO deployment.
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Exhibit lll-1. (cont.) ITS/CVO Literature

Title Date | Publishing Org./ Author Geog. Region Effects Addressed | Tech Studied Summary Relevance
User Acceptance of 1995 Penn and Schoen Assoc. National Private barriers to ITS | On-board Safety | This study found majority of | This study addresses
Commercial Vehicle implementation Monitoring, carrier drivers would favor | private resistance to
Operations Services Incident ITS implementation, arguing| ITS/CVO.
Response, that it would save time
Inspections without jeopardizing their

jobs.
Overcoming CVO 1994 Booz-Allen and Hamilton Inc. | Colorado Institutional Barriers General This study identifies the This particular report is a
Institutional Barriers: ITS/ICVO institutional barriers to case study of Colorado.
Recommended Actions Technology ITS/CVO implementation | Similar case studies have

and develops a plan of been done for several other

implementation sensitive to | Western states.

those barriers.
Institutional Issues Related | 1994 Kavalaris, Sinha (Joint Indiana Direct state agency General This is the most full This study finds that the
to the Application of Highway Research Project) benefits ITSICVO discussion of direct agency | most important benefit
Intelligent Vehicle-Highway Technology benefits, increased would be in terms of
Systems Technologies to enforcement revenues, and | increased revenues rather
Commercial Vehicle penetration rates. than decreased costs.
Operations in Indiana
Feasihility of a National 1988 Grenzeback, Stowers, National Benefits to state General This report summarizes the | This study provides good
Heavy Vehicle Monitoring Boghani agencies ITS/ICVO benefits accrued to the qualitative data and
System Technology public sector, including the | statistics for direct cost

capability to identify savings increases in

overweight trucks, increase | revenue.

revenue through fines, and
decrease pavement wear.
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CASE-STUDY STATE BASELINES

DATA COLLECTION

This chapter provides an overview of the Commercid Vehicle Operations (CVO) characteritics of the eight
case-dudy sates. These characterigtics are essentid to quantifying the budgetary impacts of ITSCVO for each
date. The case-sudy statesare®

» Cdifornia » Colorado
»  Connecticut » Deaware
» Horida »  Kentucky
» Minneota > New Jersey

An extensve data-collection effort was undertaken for this study. The team didtributed detailed list of questions
and conducted tdephone interviews with various state agencies to establish a basdline for current operations.
State contects dso provided insght on the dat€s plans for ITSYCVO deployments. Various dae
permitting/credentialing agencies, such as State Departments of Trangportation were asked questions relating to
the number of permits/credentids (by type) the agency issued; percentage change in applications, and the
number of gpplication processed. The team aso collected data on staffing, titles, and salary ranges for each Sate

agency.

Commercid vehicle ingpectors, state police, and patrol offices were asked questions regarding the number of
vehicles cleared and processed; the number of fixed and portable weigh dtations, staffing, titles, and sdary
ranges for the various weigh daions, the number of citations issued; and historica trends. While the
guestionnaire and phone interviews served as the primary source of this deta, existing sources, such as FHWA's
Highway Statistics 1995 and the 1996 Rand McNaly Motor Carriers Atlas served as secondary sources.

The data collected were organized into individua databases for each date® State agencies then verified the
information. The case sudy states provided assstance in verifying the deta, noting incorrect interpretations of
specific data, darifying inconsstencies with specific data, and providing additiond data in cases where data
were incomplete. The study team then developed afind database on basdine conditions for each Sate.

DATA LIMITATIONS

Since much of the data for this study were collected via survey, the study team encountered severd challenges
in collecting data. Many state agencies do not keep officid records regarding of the number of gpplications
processed or the revenue generated from the permitting/credentialing process over time. Although dl the case-
study dates were gble to provide the study team with information about permitting/credentiaing in the 1996

20 For adetailed description of the sdlection of the case study states, seethe Task | Technical Working Paper.

% The data collected for this study, as well asalisting of the state agencies contacted and related information may be found in the Task 11
Working Paper, Appendices.
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fiscd year, some states do not archive data for past years. In severa cases, directors and adminigtrators were
asked to provide thair “best guess’ esimates where data were incomplete or inconsgent. Since some of the
dates do not coordinate their data collection and reporting efforts among agencies (or among
departments/divisions) the team sometimes recelved different estimates for the same data point.

Since IRP and IFTA have been implemented recently in severd of the states over the past year, some sates had
no basdine information on these two permits. New Jersey, for example, joined IRP and IFTA during the 1996
cdendar year. The figures the sate reported for both these credentials, therefore, do not represent a full year of
operation. According to the IRP/IFTA contact, however, the figures should provide an accurate representation
of afull year’ sworth of gpplications for both credentias, snce the vast mgjority of gpplicants filed with the Sate
when the program was firgt implemented.

Furthermore, many sates had difficulty separating CVO functions from other functions that were not CVO-
related. In Colorado, for example, the Department of Revenue handles tax collection for dl motor vehicles, not
just commercid vehicles. Agency managers, therefore, had some difficulty estimating the percentage of time the
office saff spent on the various CVO permitting/credentiding processes.

There is ds0 uncertainty regarding mailing costs for sate agencies. Since most mail is processed in a centrd
mailroom servicing severa state offices (departments/divisions), the mailroom manager is generdly unaware of
the codts attributed to a specific permitting/credentiaing department. Additiondly, the sze and weight of the
packages sent to motor carriers vary consderably. Very few office managers were able to provide an estimate of
the average cost to mail a specific gpplication to a carrier. In order to assure that mailing and ddivery cost
edimates were reliable, the study team compared the cost estimates for each gpplication to the overdl budget of
the mailroom responsible for sending those applications.

Some of the safety-ingpection data may not reflect the most current or accurate information. Severd dates
experienced computer difficulties over the course of the year and were unable to enter data for days or weeks at
atime. In addition, there is often alag time between the time the data are collected and the time the information
becomes accessble in a stat€’'s computer database. For example, Minnesota reported that the computer system
used to store and compile clearance and safety data was mafunctioning for a substantia @riod of 1996. In
order to correct for the potentialy inaccurate information, the study relied on a five-year average to estimate the
number of vehicdles processed in 1996. New Jersey reported an unusudly low number of vehicles weighed in
1996. Further discussions reveded that only one weigh facility out of five was functiond in 1996 (the others
were undergoing repar and renovation). Here again, a five-year average was used to estimate the number of
trucks weighed in 1996.

In some cases different data sources (questionnaire responses, Motor Carrier’s Atlas, FHWA publications)
reported different information for the number of fixed weigh gations in certain states. For the purpose of this
andyss, the team relied on the number of Stations reported by the state police and verified this number with
other ate officiaswhere possible.

While minor problems exigt with the data, as discussed previoudy, the overdl qudity of the information is
good. State contects were generdly confident in their estimates, when they were not, they dlowed to not
provide the requested information. In such ingstances, estimates by the study team were based on conversations
with Technicd Advisory Group, knowledgeable state contacts, and previous findings in the CVO literature. All
Sudy-team estimates were verified with state agents to ensure their accuracy and rdiability. In dl cases where
empirica data were not avalable, the study team chose consarvative estimates in order not to underestimate
cogs or overdate potential cost savings.

APOGEE RESEARCH, INC. Page 28



Budgetary Implications of ITS/CVO for State Agencies Case-Study State Baselines

General Overview of Data

Sates vary greetly in how they organize their regulatory functions. No single agency in any of the case sudy
daes peforms dl five of the mgor permitting/credentiding functions. Responshility for the various
permitscredentias dso lies with different departments and divisions within the states. In some cases the same
department may be respongble for both IRP and IFTA, while in others, respongbility for adminigtering the
credentids lies with separate departments. Delaware, New  Jersey, and Florida do not participaie in SSRS.
Connecticut, Delaware, Florida, Kentucky, and New Jersey do not issue HAZMAT permits. Also, while a
sngle agency may perform severd different functions, the functions may be performed by diginct divisons
headed by different adminigtrative directors and are spatially separated in different buildings.

In Kentucky for example, dl mgor credentias and permits are issued through the Department of Motor Vehicle
Regulations, though IRP and IFTA ae not in the same divison and are run by two different directors.
Conversdly, credentiding and permitting are combined in a Single state agency in severd case study States.
Minnesota and Horida both have a sngle-agency office and saff for IRP and IFTA. For the most part state
police do not issue credentids and permits, though Cdifornia Highway Petrol issues HAZMAT permits, and the
Connecticut State Fire Marshdl issues explosive permits.

The clearance/safety processis very Smilar in dl eight case study states. Enforcement personne taffing weigh
dations as well as Sate troopers can issue citations to motor carriers for a wide range of violations. The
clearance function takes place a weigh sations, which may be fixed or mobile. There is some difference in the
violaion rate estimated for each of the case-dtudy sates?

Description of Baseline Data—Administrative Processes

The number of credentid applications processed was very different for each case-study state. The number of
gpplications an agency processes is not necessarily equivaent to the number of trucks regisered in a date. In
most dates, a fleet manager/owner can register more than one vehicle or even an entire fleet on a single
goplication for certain types of credentids (IFTA and IRP, for example). On the other hand, permits such as
OS/OW require a single carrier to register for a
new permit for every singletrip it makes.

Exhibit IV-1. Typical Case-Study

OSOW permits condtitute the overwhelming bulk State, Application Volume by Type

of adminidraive applications—from  40-90
percent of tota gpplications—in every sate® IRP
credentials make up amuch smaler portion of totd  og/ow
applications, ranging from five to 25 percent of the
tota. IFTA applications generdly account for a
dightly smdler percentage of tota applications IFTA
than IRP. HAZMAT and SSRS each typicaly | uat
account for only one to five percent of totd

goplications.  Exhibit  IV-1 illusrates the  SSRS| ‘ ‘ . .
application breskdown in atypica case-study Sate. - 20,000 40,000 60,000 80,000

Number of Applications

IRP

2 Theviolation rate is dependent upon the number of citationsissued and the number of vehicles processed.

2 This exhibit includes permitsissued by state agencies, not the potentially numerous permits required by county and city governments.
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For the eight case study dtates, the number of applications processed in 1996 ranged from 42,635 to 180,720.
Saffing requirements for the various agencies ranged from gpproximately 15 personnel to 150 personnd. It is
important to note that gaffing requirements are not necessarily driven by trucking activity or number of
credentia/permit gpplications submitted, but by state budgets. Therefore, it may not be entirdly accurate to
compare gaffing requirements in one state to another based on population, number of trucking firms, number of
applications processed, or motor carrier VMT. The processing and gpplication fees that are charged for various
permits/credentids are aso different for each state. Therefore reported revenue varies sgnificantly from state to
state—from $10 million to $243 million in 1996.

Description of Baseline Data—Roadside Activities

State police are generaly respongble for clearance and safety activities. Weigh station operations are based on
truck traffic, staff availability, state budgets, and seasond production fluctuations in the stat€' s economy (eg.,
harvest cycles). The number of fixed weigh Stations operating in the case sudy Sates ranged from one to 58.
Although many of the weigh dtations currently use Weigh-in-Mation (WIM) technology, static scaes are ill
used in dl weigh gtations as a“ back-up” weighing mechanism and are needed for citation information.

States provided limited information on the revenue generated from citations. States often had a total revenue
figure, but were generadly unable to provide estimates on the average amount of a fine, or whether more than
one citation was typicdly issued to a non-compliant vehicle. The amount of an individud fine is typicaly
determined through the court system, not by the enforcement personne at the roadside. Information relating to
the ultimate court fine issued to a particular driver or truck is not typicaly reported back to the state palice. It is
therefore difficult to estimate an “average’ vaue for fines with any certainty. Mogt fines ranged from $200-
$300 per citation. Citations and out-of-service ordersissued in 1996 ranged from 575 to 142,000.

The number of vehicles cleared and processed ranged from 200,000 to 14.5 million. The number of vehicles
ingpected ranged from 3,000 to 400,000 across the case study dates. The totd weigh-station staffing
requirements for the eight states ranged from nine to 500. Sdary ranges for sate troopers and patrol officers did
not vary dramaticaly across the case study states. Exhibit 1V-2, on the following page, summarizes severd of
the basdline conditions established through the data collection exercise.
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Exhibit IV-2. Baseline Characteristics of the Case Study States

State # Admin. # App. Processed Revenue Admin. Staff # Vehicles # Vehicles # Weigh Facilities
Agencies Generated Cleared Inspected

California 5 176,000 $243 million 150 14.5 million 380,000 184
Colorado 3 43,000 $15 million 100 5 million 48,000 29
Connecticut 3 150,000 $24 million 40 .2 million 17,000 35
Delaware 1 48,000 $10 million 15 .2 million 3,000 5

Florida 2 150,000 $56 million 50 5 million 70,000 175
Kentucky 1 114,000 $55 million 50 .8 million 70,000 198
Minnesota 2 82,000 $47 million 50 1 million 28,000 39
New Jersey 1 181,000 $16 million 50 .2 million 50,000 111
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ANALYSIS OF COSTS

For most gates, intdligent trangportation system (ITS) gpplications for commercid vehicle operations
(CVO) ae a best a patid redity. Many dtates have only a crude idea of what it will cost to deploy
ITSCVO for their state based on limited experiences esewhere in the country. The cost andysis
portion of this study was designed to provide states with a better understanding of the specific cost
components of ITSYCVO, the drivers of these cogts, and a methodology for developing cost estimates
given each stat€’ s unique characteristics and policies.

In this chapter, the specific cost components of developing, deploying, and operating ITSCVO
gpplications for adminigtrative processes and roadside activities are identified. The methodology and
information sources used to edimate these cogts are documented and applied to the eight case-study
dates. This data dso forms the basis for the spreadsheet modds developed to estimate invesment
requirements & the Sate leve.

The cogt estimates provided in this chapter support the andysis of agency cost savings and facilitate
date assessments of the costs and cost savings for those states deploying ITSCVO. The cost mode
facilitates customized cost estimates for dates, reflecting each date's CVO, sze, and plans for
ITSCVO deployment.

This chapter is organized around three sub-sections:

1 Discussion of cost concepts and definitions;
2 Methodology for collecting and reporting cost estimates; and
3 Presentation of cogt findings.

CosT CONCEPTS & DEFINITIONS

This section outlines the components that make up ITS-CVO, and provides background on the range of
dternative configurations available on the market for each cost eement. The items described in this
section form the basis for the collection of cost data and the development of the cost modd.

Electronic Credentialing

As mentioned in previous chapters of this report, dectronic credentiding is the gpplication of ITS
technologies to dtate adminigrative processes for CVO. The codts of developing and implementing
electronic credentialing are borne largely by state agencies, and these cogts can be high. However, the
prices of computers, eectronic sensors, communicetions, software and other traditiond drivers of ITS
CVO deployments are dropping. This puts ITSCVO technologies within the reach of increasng
numbers of public agencies. Furthermore, trends favoring interoperability and the establishment of
electronic data interchange (EDI) standards are contributing toward the potentid for widespread
deployment of ectronic credentialing. These crucid factors enable carriers to obtain credentials and
file fud tax returns, and enable States to process the gpplications and manage/share information
eectronically.

In order to offer eectronic credentialing to carriers, states must modify existing systems and implement
new functions. To enhance exigting systems and implement new functions, sates direct sysem and
software-devel opment work to in-house staff and contractors. Development costs can vary congderably
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depending on the configuration of ectronic credentiding in the sate (that is, what the dementsin the
process are), the functiondity that is developed in each system within the process, and the amount of
contractor labor that is employed for development work.

Hardware can be a mgor cost when new processors and servers are required to support new functions.
The character and age of exigting administrative systems are an additiona cogt factor, affecting the
magnitude of modification to be made to a Legacy System—a system to support standardized
information exchange and e ectronic credentiaing.

After the initid development of eectronic credentiding, operating cods are primarily affected by
communication costs and by the costs of maintenance and support services provided by state workers
or contractors. Because many of the state systems are new, states may find that new staff is needed to
maintain them. Alternatively, system maintenance can be provided by contracting outside for services.

The cogt of dectronic credentiding must aso include the cost of doing business two ways. the
traditional, paper-based way; and the dectronic way. States that implement eectronic credentiaing will
need to support dud systems for what may be a considerable length of time. It is possible that many
cariers may not adopt eectronic credentiaing in the first few years. Furthermore, it is conceivable that
some cariers will never choose to obtain their credentias dectronicaly. Dud systems mean that the
codts of dectronic credentialing will be incurred in addition to the current costs of adminigrative
processes. However, as increasing numbers of carriers obtain credentids dectronicdly, the cost of
supporting the traditional system will decline over time.

Types of Costs for Electronic Credentialing

The costs of dectronic credentiding include start-up costs and annua costs. Start-up costs consist of
development and capital cods. Devedlopment codts pertain to the new software, new systems,
modifications to existing systems, and the crestion of system interfaces. Capitd costs include one-time
invetments in software and hardware, other system-reated communications infrastructure, and
traning.

Annua costs include operating and maintenance cods. Operating costs include staff to support
eectronic credentiding, communication cods, and lease payments for certain systems or equipment.
Maintenance codsts include periodic or scheduled cods to keep systems operationd and functiond,
including both software- and hardware-related expenditures.

Electronic Clearance & Automated Safety Management

Electronic clearance and safety gpplications supplement and enhance state practices for roadsde CVO
activities. The mgor cost factors driving these estimates are equipment and configuration options. In
this andysis, cost estimates were developed for specific dectronic clearance and safety applications.
However, where possible, the equipment packages presented in the case studies reflect specific Sate
deployments and plans.

The following categories of current and planned dectronic clearance and safety applications were
developed:

Clearance
»  Weigh gtation weight and credentia screening;

» Mainlineweight and credentid screening;
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» Mainline credentid screening; and

»  Remote screening.

Safety Management
»  Electronic safety managemernt;

»  Remote safety enforcement; and
»  Roving operations.

Each of these ITSSCVO gpplications offer a number of deployment options that may affect the
functiondity of the system, the performance of ITS dements, and the adminigtrative responsbility of
operating the system.

Severd templates for per-unit costs were developed for this study. These include the start-up costs and
annua cogts asociated with the planning, ingalation, and deployment of each clearance and safety
goplication. The templates alow for variaion of both equipment as well as the leve of functiondity for
each gpplication. For the purpose of this study, high and low equipment/configuration options are
consdered in the cost estimates of each of the gpplications listed above. These cost estimates represent
ranges of deployment costs but do not represent specific cogts for individua deployments.

The case study cost estimates are based on current or planned state deployments. However, many states
have not made definite ITSCVO deployment plans for some gpplications. In these cases,
representatives of the state were asked to provide insght on the state' s future objectives and assess the
potentia utility of these gpplications in their state operations. Where no information was provided, the
study team developed its own assumptions based on expert judgment and past experience.

Types of Costs for Electronic Clearance & Automated Safety Management
The codts of dectronic clearance and safety include start-up costs and annua operating codts. As
defined in thisanalys's, start-up costs include equipment and ingtallation costs. Equipment costs include

ITS equipment, supporting equipment and vendor software, inddlation and technica support.
Additiond ingalation cogsinclude state or system integration, state oversight, and technica support.

Annua codts refer to operations and maintenance expenses. Operating costs include communications
codts, additiona staffing requirements, and operating supplies. Maintenance costs include maintenance
contracts, routine maintenance and system cdlibrations, and equipment replacement (depreciation) for
ten years.

Where gpplicable each cost component is considered independently for each equipment option. For
ingtdlation cogts, however, technica support and oversight cost estimates gpply to overal deployments.

Asnoted in Chapter |, the scope of this study calsfor cost estimates that reflect full deployment of ITS
CVO within ten years. Individud characterigics determine which ITS.CVO gpplications are
gopropriate, and the level of deployment required for each state. State characterigtics that may influence
selection of dectronic clearance and safety equipment packages and their associated cost include the
following:

»  The percent of weight and safety operations performed at fixed weigh gtations and remote
Stes,
»  The number of weigh stations, inspection specidists and CV O fidld officers within a state;
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»  Thetype of remote weight checks and enforcement conducted by the state; and
»  State plansto utilize red-time information exchange in safety operations.

It should be noted that the concept of “full deployment” for ITS-CVO is somewhat subjective. The
sudy team determined full deployment according to the characteridtics of the individud state’'s CVO.
Each case sudy date was profiled to determine the number of operating weigh dations, the number of
weigh gation and remote safety ingpectors and the number of State police assgned to CVO fied
operations. Where possble, state plans were used and/or extrapolated to represent full deployment.
Thus, full deployment does not necessarily imply, for example, that every weigh deion in a date is
automated.

METHODOLOGY

ITS applications for eectronic credentialing and eectronic clearance and safety are evolving rapidly.
The advance of communications cgpabilities and the development of nationad and state databases to
incorporate the newly available information isamgor contributor to this evolution. It is anticipated that
electronic clearance operations will utilize technologies that upgrade credentid adminigtration and
safety information exchange. These two functions can stand done, but for optimum benefit, they
should work as a unified system. They are closdly linked by the timely exchange of critical motor
carrier information made possible by advances in communication capabilities and enhancements to
date administrative systems and functions.

Because of the overlgp in safety and clearance applications, the study team combined the cost andyses
of clearance and safety in order to account for shared operating costs and inclusive applications.
Although adminigtrative processes compliment these roadside activities, the study team separated-out
eectronic credentiding in the cost andys's because the direct funding and respongbilities for these
goplications are clearly distinct.

A mgor chdlenge was developing cost edtimates for technologies and database adminigtration
functions that are till in the development stages. Little data exists on these costs. Thus, in many cases,
the study team had to develop best estimates of the likely codts of these systems.

In some cases where data from operationd tests was available, the format of the data (or the structure of
the test) was somewhat incongruous with the systems being andyzed in this study. For example, many
of the operationd test clearance deployments were the result of cost sharing agreements with system
integrators and vendors. This makes determining likely costs to be borne by gtates difficult.

The overdl cost analysis was conducted in two sages. In the first stage a cost template of ITSCVO
applications was developed. Because there are a number of configurations and technology options
available to provide smilar functiondlity, it was necessary to establish a limited number of options that
represent the range of available gpplications rather than identifying specific examples.

Electronic Credentialing

Essentidly Electronic Credentiding consists of the following eements:

» CAT sydems that enable carriers to tranamit credentid or fue tax information from their
computersto state systems;

» Communications networks that facilitate the exchange of information between the carriers and
the state;

APOGEE RESEARCH, INC. Page 35



Budgetary Implications of ITS/CVO for State Agencies Analysis of Costs

» Mailbox sysems that route information from the carrier to the gppropriate State credentiding
system and responses from the state system back to the carrier, dso cdled the credentiaing
interface (Cl);

Legacy systemsthat are the existing state credentiding systems, and

Data mailboxes that handle the exchange of credentials and safety information within the state
and between the state and multi-gtate and nationd sysems—CVIEW.

Using a renewd application as an example, the sequence of events under eectronic credentiding can
be summarized asfollows:

1 Renewd notice and data are sent from the state credentiding system to the mailbox/Cl;

2 Mailbox routes the transaction to the specific CAT system;

3 Application datais sent by the carrier from the CAT system to the mailbox/Cl;

4) Mailbox routes the transaction to the appropriate credentiding system, such as the
International Registration Program (IRP) or Oversize/Overweight (OS/OW) permitting
authority;

5) Query is sent from the credentiding syssem to CVIEW, the data mailbox, to retrieve
datus information from one or more other dtate systems that is needed to grant the
credentid;

6) Invoice is sent from the credentiding system to the mailbox/Cl, which routes it to the
CAT system;

7 Notice of the method of payment is sent from the CAT system to the mailbox/Cl, which
routes it to the credentiding system; and

8) Credentid is issued from the credentiding system to the mailbox/Cl, which routes it to
the CAT sygem.

EDI standard transaction sets are used to carry the credentias and safety information among carriers
and state agencies. These standardized deta-flows provide a consgstent basis for information exchange
among multiple parties and they ensure interoperability among present and future CVO information
sysems.

Exchanges between CAT systems and mailboxes or credentiaing interfaces are in the form of EDI
transaction sets, but information exchanges involving the credentialing systems can be EDI standard
transactions or non-EDI transactions depending on the capability of the systems. States may choose to
make modifications to Legacy systems enabling them to support standardized information exchange
with the mailbox/credentiaing interface and the CVIEW. Alternatively, an interface can be developed
for each legacy system and the interface trand ates information into the format required by the system.

Challenges in Cost Analysis for Electronic Credentialing

Cogt andysis of dectronic credentiding is chalenging because no fully implemented eectronic
credentiding systems are currently in place. Empirical data on ether gart-up or operating and
maintenance costs are scarce. Severd field operationa tests of eectronic one-stop shopping have been
implemented. The experience gained by the states while developing the capability for pilot carriers to
apply for and receive some credentids dectronicdly is useful for estimating resources needed for more

APOGEE RESEARCH, INC. Page 36



Budgetary Implications of ITS/CVO for State Agencies Analysis of Costs

generd implementation. The usefulness of operationd test cogt information, however, is limited by the
very naure of operationd tests—that is, operationd tests demongtrate capability. The reengineering of
procedures and systems across multiple agencies, the development of entirdy new functions and
sydems, and the invesment in expendve hardware—dl generdly needed to implement fully-
functiona eectronic credentiding systems—are codts that go far beyond the scope of operationd tests.

Data Collection & Sources

Many gates are now planning for eectronic credentiaing. Their plans include estimates of labor costs
to develop and modify systems, hardware and software purchases, training, and other direct codts.
Presently, the states furthest ong in planning for dectronic credentialing have developed project plans
that present resource estimates that will be refined sgnificantly once development efforts begin.
Operating and maintenance costs are not a part of these plans.

Some dates were able to provide actud cost or labor effort information in telephone interviews and
documentation. Documentation includes project plans, correspondence, and other written materias.
Interviews provided the most perttinent and most detailled information for condructing cost
Spreadshests. In the absence of empirica data, the following information was sought:

The number of CVO regulatory and enforcement agencies,
The existence of one-stop shopping;

The interest of the carrier industry in eectronic credentiding;
Process reengineering of CVO adminigtrative processes,
The characteristics of the credentiding systems,

Plans to modify or replace existing credentiding systems,
The communications networks in place;

vV V V VYV V VYV V

Representative in-house and contractor |abor rates; and
> Other detalls.

This information provided a good framework for developing reasonable cost estimates for the case
sudy states when hard data were unavailable.

CVISN sygsem architects and project managers were the primary contacts in Cdifornia, Colorado,
Connecticut, Kentucky and Minnesota. Delaware, Horida, and New Jersey are not CVISN pilot sates
but dl three dates have indicated interest in implementing electronic credentiding. At this time,
Delavare and New Jersey are planning to operationaly test eectronic credentiding. The primary
contacts in the two States were state personne knowledgesble about dectronic credentiding efforts and
operationa-test planning. Forida is not currently planning eectronic credentialing. Credentia
specidigsin the Sate were interviewed.

Key Assumptions
Severd assumptions were made in the cost andlysis, including:

»  Codgsdirectly associated with the development and implementation of eectronic credentiaing
are captured or estimated for the case study states. When costs are associated with both
electronic credentialing and other ITS/CVO applications, credentiaing costs were partitioned
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out to the degree possible. Additionaly, eectronic credentiding components currently in
place or that would exist as cost items without development of dectronic credentiding, are
not included in the soreadsheets. Examples are an EDI trandator owned by the state, an in-
place VAN for externd communications, and a newly-leased credentiding system that
replaces a system leased from a different vendor (with the change being unrelated to acquiring
electronic credentialing functiondity).

»  All sate-borne costs of dectronic credentiding, regardiess of the source of funds to cover the
cods, are incuded in the spreedsheets. This includes, therefore, Federd CVISN funds in
addition to state-matching CVISN funds.

» Codgs of vendors developing software or systems used in dectronic credentiaing are included
only if the cogts are directly pad by the date, as when the gate pays for sate-specific
modifications to CAT software. Cogts of developing the basic CAT software that is paid by
other parties are not considered as applicable state costs.

» Codsgenerdly are given as arange to reflect uncertainty in estimating the bases of the codts.
In most cases, the larger the range of vaues the greater the uncertainty of predicting where the
cogt is within the range. Where no range is given, it is likely that the cost is “set” by budget
dlocation, by an off-the-shelf price, or by quotation or agreement.

Spreadsheet Structure

Cogt spreadshects for eectronic credentiding are organized by types of costs as defined previoudy:
development, capita, operating and maintenance costs. Development and capital costs are Sartup, or
one-time, cogts. Operating and maintenance cogts are cogts that occur annualy.

Data Limitations

Costs presented in the spreadshests, even when developed from actud cost and/or labor information
provided by the sates, are temporary and evolving. States that have prepared project plans that include
resource etimates have emphasized that solid cost estimates for development work must wait until
further planning has been completed. Work plans that describe in detail tasks and schedules on a bi-
weekly or monthly basis will provide consderable fine-tuning to current estimates. In the case of
operating and maintenance codts, sates may enter the early operationa period before solid estimates
can be made.

For dates that did not provide cost or labor information, costs eimated by the consultant team are
subject to even greater modification. In the aosence of plans that identify how much time will be
needed for specific tasks and how much these tasks will cost, resource needs must be estimated from
details about the CVO regulatory dructure in the state; the characteristics of the CVO credentiding
systems and plans to change the systems; the presence or absence of CV O process reengineering, one-
stop shopping, and participation in eectronic one-stop shopping or other eectronic-based tests or
projects, the dat€'s information management and technology structure; and other State-specific
information, and from information provided by states having cost and labor detalls.

24 For adetailed discussion of spreadsheet structure, seethe Task 11 Technical Working Paper.
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In the absence of aproject plan, it was determined on the basis of available information, that a state will
develop a certain configuration for carrying out dectronic credentiading and certain functiondity in its
systems. However, if eventua plans show a different course, cost estimates presented here may change
sgnificantly because state configuration, functionality of systems, and atendant hardware needs are
magor driving cogs.

The need for adate to add staff to support eectronic credentiding is identified for most states. Thereis
some uncertainty regarding this issue dthough it is evident that dl states will need to operate dud
sysems for a period of time. At some point, current operaing saff may be reduced as manud daa
entry and manua processng requirements decrease. However, new tasks such as inventory and
contract management, procedura development, and help desk functions may be needed. This is in
addition to program and software maintenance required for the functioning of eectronic credentiding.
Whether the same or amilar skill sets are involved in old gaff versus new staff and where the new staff
will come from in states where multiple agencies are participating in eectronic credentiding, are
pivota questions related to staffing requirements. These questions are not likely to be answered until
operations beyond a pilot period commence.

In this study, additional staff was identified in two ways. First, State contacts stated they percelve a need
for new staff. One-hdf, one, or more full-time equivaents (FTE) may be shown in the state spreadshest
on this bass. An agpproximate cogt to the date is given. Second, caculation of annua system
maintenance may show a need for dedicated staff time in terms of hours required for maintenance. The
cogt to the state may be shown in Annua System Costs, and there will be an indication in Additiona
Steff of this FTE. In the cases where this hgppened, generdly the state contacts aso stated the belief
that new gtaff would be needed for program or software maintenance.

It is important to note that the number of new gaff and the codt to the state are rough estimates and
these figures should be interpreted cautioudy.

Ongoing communication costs were often the most difficult costs for states to predict. This is a
potentidly cosily area that states have not quantified. Communication costs will depend on who pays,
the volume of transactions, and the motor carrier interface with the states. For this study, it was
assumed that carriers pay for messages they send to state agencies and States pay for messages they
send to the carriers. The medium of communication is a network such as a VAN or AAMVAnet.
Because it is impossible to predict how many carriers will be participating in a Sate in a given year,
communication cogs were based on the dectronic filing and issuance of dl credentids and permits
issued in agate in 1996.

The carrier-gate interface may prove to be an important cost determinant in the future. Cods for al
states assumed PC-based software in the carrier office (CAT system). Severd dtates are consdering a
Web-based interface and credentiding via the Internet. This approach could sgnificantly affect
communications costs and cogts of maintaining software.

Electronic Clearance

The functiona components for dectronic clearance costs are described below. For each functiond
component, the dementsincluded in the low- and high-cost scenario are identified.

Weigh Station Screening
» Weight sorting (low costy—In this gpplication WIM/AVC can be used to weigh and flag
vehicles for potentia violations, and atraffic sgna system directs vehicles to a getic scale or
bypass lane.
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» Weight sorting and vehicle identifications (high cost)—WIM/AVC weigh and flag

vehicles for potentia violations. AVI and/or License Plate Readers (LPRS) identify vehicles
and atraffic Sgna system directs vehiclesto agtatic scae or bypass lane.

Mainline Screening
» Mainline weight sorting and vehicle identification (low costy—In this gpplication,

WIM/AVC weigh and flag vehicles on the highway for potentid violations. AVI identifies
vehicle status based on regidration information in a centrd database or stored on the AVI
trangponder. An invehicle display directs vehiclesto either bypass or enter the weigh sations.
Compliance verification syslems comprising vehicle detection and additiona AVI systems
verify vehicle path and initiste darms when an unauthorized vehicle bypasses the weigh
dation.

Mainline weight sorting and vehicle identification with safety and credential database
interface (high costy—In this gpplication, WIM/AVC weigh and flag vehicles on the
highway for potentia violations identified in systemslike SAFER or CVIEW. An AV and/or
LPR is linked remotdly to a state and/or nationa database and identifies vehicles againg flag
information. In-vehicle displays direct vehicles to ether bypass or enter weigh dations.
Compliance verificaion systems comprising vehicle detection and additiond AVI systems
verify the vehicle path and initiate darms when an unauthorized vehicle illegdly bypasses the
weigh dtation.

Remote Weight Screening

>

Remote/portable weight sorting (low cost)—In this gpplication, Variable Message Signs
(VMYS) dert drivers to remote weight facilities. WIM/AVC weigh and flag vehicles for
potentid violations. VMS or traffic Sgna systems direct vehiclesto the Satic scale or dert the

vehicle to bypass.

Remote/portable weight sorting and vehicleidentification (high cost—In this gpplication,
VMS dert drivers to remote weight facilities WIM/AVC weigh and flag vehicles for
potentia violations. AVI or LPR identify vehicle status from information stored in a centra
database on an AVI transponder. An internd display, VMS, or traffic Sgnd system directs
vehiclesto the setic scae or to bypass.

Weigh Station Credential & Safety Screening

>

Credential screening through managed databases (low cost}—In this gpplication, vehicles
are screened in weigh-gations based on safety and credentiad data from a centrd database
such asHEL P PrePass™, ADVANTAGE CVO, or agate managed database.

Credential and safety screening through national and state snapshot databases (high
costy—In this gpplication, vehicles are screened based upon information obtained from
remote links to databases such as CVIEW and SAFER. It should be noted that this gpplication
isdtill in the developmentd stage.

Automated Safety Management

The functiond components for automated safety management (the safety portion of dectronic
clearance and safety) codts are described below. For each functiona component, the eements included
in the low- and high-cost scenario are identified.
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Weigh Station Safety Management
>  Electronic ingpection record management (low cost)—ingpectors eectronicaly download
safety ingpection data from ASPEN or smilar software. Ingpection deta is uploaded daily to
sate SAFETYNET or comparable database, and nationd safety data records are updated
quarterly.

»  Electronic ingpection record management and real-time information exchange (high
cost}—inspectors access red-time ingpection and safety records for vehicles. Inspectors
eectronicaly input safety ingpection data via ASPEN or similar software, and ingpection data
isuploaded daily to state SAFETY NET or comparable database in red-time.

Remote Safety Management

» Remote safety and credential checks (low costy—Laptop computers link to nationa and
deate safety and credential mailboxes and download informetion daily. Highway patrol or
CVO inspectors input vehicle identification information. Safety and credentid flags identify
potentia violators. Safety and credentid violations are input eectronicaly and up-loaded to
nationa and state databases dally.

» Remote real-time safety and credential checks (high cost)}—Lgptop computers link via
CDPD or saelite communication systems to nationd and date safety and credentia
mailboxes such as SAFER and CVIEW and down-load information in redl-time for identified
vehicles and drivers. Safety and/or credentid flags identify potentid violators. Safety and
credentid violaions are input dectronicaly and up-loaded to nationd and dteate databases in
red time.

Roving Weight/Safety/Credential Management

» Portable weight/safety/credential screening (low costy—roving vehicles equipped with
PCs, portable WIM/AVC and LPR or AVI systems s#t-up in remote locations. The portable
WIM/AVC weighs vehicles and identifies potentia violators. The AVI or LPR identify
vehicles and link to state and nationa safety data mailboxes, vehicles are flagged for potentid
safety and credentid violations. VMS or highway patrol directs vehicles to pull over for
further checks.

» Portable weight/safety/credential screening and real-time information exchange (high
cost}—roving vehicles equipped with PCs, portable WIM/AVC and LPR or AVI systems set-
up in remote locations. The portable WIM/AVC weigh vehicles and identify potentia
violators. The AVI or LPR identify vehices and link to date and nationd safety data
mailboxes, vehicles are flagged for potentid safety and credentia violations. VMS or date
police direct vehicles to pull over for further checks. Information is uploaded to nationa and
dtate mailboxes in red-time.

These ITSCVO gpplications were used to develop the unit-cogt template. The template-cost estimates
can be customized and gpplied to current and planned State deployments. The deployment
configurations are based on the implementation of ITSCVO technologies currently in place or planned
deployments and upgrades. In instances where case study dtates did not have a defined ITSCVO
deployment plan, assumptions of technology deployments were made based on state operations and
identified state CVO needs. Also, the scope of the study cdls for a full deployment cost andyss.
Therefore, the deployment cost estimates represent deployment to al operations unless states have
made specific decisons not to deploy ITSCVO at specific Sites.
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Cost Components & Data Sources

The keys cost components considered in the cost estimates are start-up costs and annual cogts. Start-up
cods include unit costs, which comprise the ITS equipment, supporting equipment, and vendor
ingalation and technica support; and capita costs, which are the one-time costs of deployment, such
as ingdlation, planning and oversight, and technica support Annua costs include operating and
maintenance cods. Operaing codts are the ongoing codts to operate the system and are comprised of
communications cogts, additiona staffing requirements, and operating supplies. Maintenance codts are
the ongoing cods to keep the sysem operationd and are comprised of equipment maintenance
contracts, required maintenance and system calibrations, and equipment replacementsfor ten years.

Deployment cost estimates were derived from operationa test cost etimates, state deployment costs,
and vendor cogt estimates. In cases where component technologies are not deployed, vendor and state
employee cost estimates were used. Exhibit V-1 outlines the cost components, cost assumptions, and
data sources for each cost component.
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Exhibit V-1. Summary of Cost Estimates & Assumptions

ITS Equipment

Description

Cost Assumptions and Data Sources

Operating and Maintenance Cost
Assumptions

WIM/AVC Cost estimate ranges were from $60,000 to $80,000. | These cost are based on estimates from O&M cost are estimated at between $3000 and
These ranges are from estimates for bending plate states that have deployed systems and from | $10,000 and include general upkeep, calibration and
and load cell installation WIM models. Costs include | vendors. surface upkeep. These cost are based on estimates
all subsystems, programming and vendor technical provided by states.
support.

AVl Cost estimates range from $40,000 to $80,000 which | These cost are derived from vendor cost O7M cost estimates range from $2000 to $3000 per
account for between 2 and 4 readers to be installed estimates and from cost estimates provided site and are based on the cost of a service technician
per site at an average price of $20,000 per unit. Cost | by system integrators. providing general vendor maintenance
estimates also include vehicle detection systems. recommendations. Operating supplies will range from 0

to approximately $35,000. The $35,000 cost assumes
that the state will provide AVI transponders at an
estimated cost of $35 each at a deployment and
replacement rate of 1000 a year.

LPR Cost estimates range from $27,000 to $50,000. The | These cost are based on vendor cost O&M costs are based on vendor estimates.

low cost estimate is for the basic system that provides
image recognition and error indicators to a central
computer and the high cost represent an advanced
system that also provides image recording to support
enforcement subsystems.

estimates.

Traffic Signal System

Cost range from $12,000 to $15,000. These cost
ranges are inclusive of overhead and ground
installations.

These cost are based on vendor estimates
and state estimates.

O&M cost are based on state estimates.

VMS Cost range from $12,000 to $15,000 and based on These cost are based on vendor and state Vendors and states did not have ‘broken out’ O&M cost
fiber optic 32 character systems. estimates. estimates. This cost is included in cost of product.
(assumption)
Workstation Cost ranges were from $3000 to $5000 and include These cost are based on vendor cost ranges | O&M cost are based on system administrator cost

PC, modem, printer and attachments.

for Pentium processors and laser printers.

estimates for technical support for system crashes and
paper supplies.
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Exhibit V-1. (cont.) Summary of Cost Estimates & Assumptions

ITS Equipment

Description

Cost Assumptions and Data Sources

Operating and Maintenance Cost
Assumptions

Portable Workstation

Cost range from $3000 and $5000 and include cost
ranges for pen-based systems and portable PCs with
special casing for remote operations.

These cost are based on state cost estimates
of pen-based computers used for inspection
data collection and on SAFER mailbox cost
estimates for portable workstation used in the
operational tests.

Maintenance costs include estimates for technical
support due to failure and replacement cost based on a
life cycle of 4 years.

Central Workstation

Cost range from $40,000 to $80,000 and from
$200,000 to $300,000. The low cost ranges are
estimates for hardware for central PC servers and the
higher cost ranges include software development cost
that customize existing software to meet specific state
needs. In applications in which a private administrator
is contracted such as HELP Pre-pass, there is no
cost to the state.

These cost are based on estimates provided
by John Hopkins University Applied Physics
Lab, one of the developers of the CVISN
architecture. It should be noted the software
developments for these applications are only
conceptual at the time of this study.

O&M costs range from $5000 to $7000 for hardware
maintenance, from $50,000 to $100,000 for additional
staff to administer the central system and from $500 to
$1000 for paper supplies.

Roving Vehicle

Cost of a customized bus to store and operate
portable equipment and a remote workstation.

These cost are based on Virginia's cost for
their “NOMAD” vehicle.

O&M costs were not included in cost estimates
because it was assumed that the cost of this vehicle is
not significantly more than the operating cost of the
state police vehicle that it would replace.
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State Profiles & Deployment Assumptions

The deployment estimates for this study are based on the current state planning for ITS/CVO and are
derived from state CVO business plans or generd estimates from state employees involved in current
ITSCVO initigives. Each date has different options for deployment of ITS. States paticipating in
CVISN pilat initiatives are further dong in their overdl ITSYCVO deployment plans than many of the
non-CVISN dates. Additiondly, sate deployment plans may change due to budget condraints or
incentive funding that may be available.

California

Cdifornia has 12 weigh stations equipped for mainline bypass and eight weigh stations equipped for
weigh gation bypass. Cdifornia uses HEL P PrePass™ to manage the central database for weigh sation
screening. Fourteen weigh stations are equipped to link the Cdifornia Highway Petrol (CHP) 407
information network thet links to the states CCVIS (CHP verson of ASPEN), MIS (sores citetion
information), MISTER (stores citation and collison information), and SAFETY NET (stores inspection
data) networks. Currently 70 percent of the CHP assigned to CVO ingpections are equipped with
computers and CCV 1S software.

Cdifornids ITSYCVO plans cdl for an additional nine weigh dations to be equipped for mainline
bypass using the HEL P PrePass™ database management service and three additional weigh sations to
be linked to the CHP 407 Network. Cdtrans is currently developing a state CVIEW and there are plans
to link the HELP PrePass™ database with the SAFER and CVIEW mailboxes to verify and update
credentid and safety information on HELP PrePass™ registered vehicles. Cdtrans is do in the
process of upgrading MIS and CCVIS systems to establish safety flags on data and to facilitate
information inquiries.

Colorado

Weight and Sze enforcement is the responsibility of the Port of Entry (POE), which isadivison of the
Department of Revenue. The POE operates nine fixed weigh stations and conducts a limited number of
sdfety ingpections at these weigh gations. Currently, two weigh stations are equipped for mainline
bypass using WIM/AVC and AVI. The sate dso developed and manages the central database that
manages the AV accounts. There are five POE safety ingpectors equipped with pen-based computers
and ASPEN software to record and manage safety ingpection data. The Highway Petrol has seven date
troopers that conduct roadside ingpections and dl are equipped with pen-based computers.

Colorado ITSCVO planswill eguip the remaining seven fixed weigh stations for mainline screening in
the next four years. The gate has recently come to an agreement with HELP PrePass™ to manage the
central database operations. The date is dso planning to link dl fixed weigh daions to a single
computer network thet links to the Colorado Department of Revenue databases as wdl as the SAFER
and CVIEW mailboxes. The POE dso plans to equip five additiona ingpectors with pen-based
computers,

The State Patrol does not have specific plans to link CVO officers remotely to CVIEW and SAFER
databases, however, representaives thought that it may be worth invedigating given the sysem
development thet is underway.

Connecticut

The Connecticut State Police are responsible for weight and safety enforcement. The Steate operatesfive
fixed weigh dations, 16 portable scaes and six remote scales. Connecticut safety ingpectors are all
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equipped with workgations that use ASPEN software to collect and download inspection data
Inspector workgtations are equipped with CDPD communications capabilities, however, current

operations only alow inspectors to upload datain red-time. State plans cdl for redl-time data exchange
with SAFER and CVIEW mailboxes when they are available.

Connecticut’s ITSCVO safety and roadside operations plans include equipping 30 additiond CVO
divison gate police with portable safety workstations.

Delaware

The Delaware State Police are primarily responsible for safety and weight monitoring and enforcement.
Delaware currently operates one fixed weigh station, which is anticipated to be closed by the year 2000.
Delaware has plans to deploy a portable remote weight screening system. Delaware currently has seven

CVO date troopers and two ingpection officers and is a participant in the SAFER Mailbox Operationd
Test.

Florida

The Horida DOT is the primary agency responsible for weight, clearance, and safety CVO monitoring
and enforcement. Florida is a participant in the ADVANTAGE |-75 operationd test, though their two
equipped weigh gations do not facilitate mainline bypass; rather, screened vehicles are routed to anin-
dation bypass lane that alows vehiclesto trave a near-highway speeds.

Safety ingpections are primarily conducted remotely. Horida dso conducts a large number of remote
weigh checks. Florida has 153 officers equipped with portable scdes and employs 129 CVO

ingpectors.

The date of Horida does not have specific plans for expanding ITSCVO deployments or for
implementing new gpplications.

Kentucky

Kentucky is a participant in the ADVANTAGE I-75 roadsde eectronic clearance operationd test and
currently has four ADVANTAGE 1-75 weigh dtations equipped for mainline screening and one other
weigh dation equipped for weigh dtation weight screening. The State currently checks non-AVI
equipped vehicle credentias by manualy entering the K'Y U identification number into a stete database.

Kentucky's ITS'CVO safety and roadsde operation plans cdl for the state to equip four additiona
weigh gdations for mainline screening. Kentucky is dso planning to develop two remote weight-
screening Sites dong interstate aterndtive routes. These sites will be equipped with video technology
and possibly WIM and will link information to nearby weigh stations for monitoring and enforcemen.
Kentucky is dso developing a revised centrd database system that will link screening databases to
SAFER and CVIEW snapshot data and utilize the KY U identification number as well as transponder
identification numbers.

Minnesota

CVO sdety ingpectors currently use PCs with ASPEN software to record, maintain, and access
ingpection data. In this gpplication, the ingpection deta is dectronicdly tranferred to the date's
SAFETYNET system, which dectronicdly links the data to the nationd MCMIS database. Currently,
datais updated quarterly from MCMIS.

Minnesotal's ITS/CVO plans include building a sate-of-the-art weigh gation, which will conduct
weight, credentid, and safety screening. The system will utilize WIM/AVC and associated ITS
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technologies and link to the state CVIEW and the nationd SAFER mailboxes. The state will dso
retrofit four other weigh dations to offer a amilar cgpability over the next ten years. State plans dso
include equipping state patrol officers with portable workstations to link state troopers with SAFER and
CVIEW mailboxes.

New Jersey

Eighty percent of troopers performing CVO duties in New Jarsey are equipped with pen-based
computers with ASPEN software to record and maintain safety ingpection records. New Jersey isdso a
participant in the SAFER mailbox demondiration and will equip five Sate troopers with portable safety
workgtations with CDPD links to the SAFER Mailbox for this demondration.

Although New Jersey has no specific plans to deploy remote ITSCVO weight screening gpplications,
representatives did identify safety hazards derived from current remote weight operations and
Soeculated that these gpplications may be worthwhile for the Sate.

Exhibit V-2 outlines the deployment scenarios used for each state and discusses the assumptions that
were made to account for full deployment.
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Exhibit V-2. Summary of Clearance & Safety Case Study ITS/CVO Deployments

Discussion of deployment

102 weigh station safety management units
136 remote credential/safety links

State List of ITS/CVO Deployments
assumptions
California 17 mainline weigh station screening Only mainline installations were

considered, although California did
deploy in-station-screening systems
prior to their enrollment in HELP
PrePass™.

Colorado 9 mainline screening installation
20 weigh station safety management units
7 remote credential/safety links

20 weigh station safety management
units were considered when current
plans only call for a total of 10. It was
assumed that the state police would
implement these systems even though
there are no definite plans.

Connecticut 5 mainline screening installation
22 weigh station safety management units
80 Remote credential/safety links

Full deployment of weigh station

screening was assumed although
current plans only call for 2 weigh
stations to be ITS/CVO equipped

Delaware 1 remote weight screening installation
9 remote credential/safety links

Because of the anticipated closure of the
existing weigh station, no fixed clearance
deployments were considered.

Florida 24 weigh station screening installation
129 remote credential/safety links

It was assumed that all weigh stations
would be equipped with deployments
similar to the existing deployments and
that all inspection officers would be
linked safety mailboxes

Kentucky 16 mainline screening installation
2 remote screening installations

64 weigh station safety management units
6 remote credential/safety links

It was assumed that all weigh stations
would be equipped with ITS/CVO
although current plans do not call for a
full deployment.

Minnesota 6 weigh station screening installations
84 weigh station safety management units
18 remote credential/safety links

Although Minnesota operates 8 weigh
stations, full ITS/CVO deployment was
considered for 6 sites because state
planners explicitly stated that 1 weigh
station would not be equipped.

New Jersey 2 mainline screening installations
4 remote weight screening deployments
50 remote credential/safety links

Although New Jersey has 5 fixed weigh
stations and no remote weight screening
operations, it was assumed that full
deployment would comprise 2 mainline
screening installations because currently
4 weigh stations are closed pending
repair and according to representatives
a large portion of weight monitoring is
conducted remotely.

Source: Castle Rock Consultants
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Data Limitations

The god of this cost andysis was to establish generd cost estimates to reflect cost ranges for ITSCVO
deployments. The cost etimates derived for the safety and clearance deployments are based on cost
esimates from a number of sources and do not reflect the specific cost of one ingtdlation. It should be
noted that the cost estimates derived from operationd tests might reflect cost-sharing arrangements or
volume-cost discounts that may not apply to a single state. Additionaly, vendors were reluctant to
provide specific cost estimates without detailed information on the deployment design. Costs may be
weighted with system integrator fees.

The cogt andys's was conducted in two parts. First a cost template was developed to represent generd
cost esimatesfor arange of ITSYCVO application options and configuration options. Because thereisa
large number of possible deployment options it was necessary to establish a finite number of options.
These cost ranges combine costs of application options and configuration options. The cost estimates
would be more precise if more gpplications and possible configurations were examined. Additionaly,
because ITSCVO technologies and gpplications are rapidly advancing it was necessary to consider
goplications that are ill in the developmenta stages and the cost gpproximations for these estimates
have sgnificant cost variances. Specificaly, the cost of developing and operating systems that screen
vehicles based on red-time information exchange with safety and credentia data are based on generd
cost estimates of an application that is not yet deployed in any date.

The totd cost estimates for weigh station deployments were compared to cost estimates for dSte
deployments of HELP PrePass™, Oregon Green Light, and ADVANTAGE CVO and were found to
be consgtent. The unit cost of safety systemsiis based on specific equipment costs, however, the centra
database and database operating and maintenance cogts are based on generd cost estimates of software
goplicationsthat are not yet fully deployed in any dtate.

The case sudy date costs are basad on full implementation of ITSYCVO and are customized to be
consgtent with the existing state deployments that are based on state ITS/CVO deployment plans. In
the ingtances in which dates have not made specific plans for ITSCVO deployments, specificaly
Florida, New Jersey, and Delaware, there are more cost and deployment assumptions.

DEPLOYMENT SCHEDULES

The ITSCVO project plans and the level of deployment information obtained from each date for
clearance and safety, and eectronic credentiaing provided a sufficient basis for the identification of
cogts that would be incurred by each state. As previoudy noted, the detall and scope of these project
plans varied significantly with each state, as did the leved of system deployment completed. Some
dates, such as Cdifornia, have dready begun the implementation of eectronic clearance and safety
systems.

This variance in leve of current deployment and tota future deployment yielded severa obstacles to
overcome. Aswill be discussed in the cost savings analysis (Chapter V1), the level of deployment of an
ITSYCVO agpplication, the market penetration, and the redization of benefits are complementary in
nature. Thus, in order to properly gauge the tota costs for both dectronic credentiding and clearance
and safety, each state was assumed to have no current I TSCVO deployment This assumption provides
the opportunity to determine benefit redlization as a function of system deployment costs.
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The rate of deployment aso varied significantly by state. As a result, two deployment schedules were
developed for dectronic credentiadling and another two schedules for eectronic clearance and safety.
These deployment schedules provided a set of curves that were representative of the known
deployment plans of the eight case study states?

Electronic Credentialing

The mgority of states within the case study group have, or are currently developing, project plans for
the indtitution of eectronic credentiding within the state. Based on the information obtained from the
dates, a three-year deployment period for implementing various levels of eectronic credentiding was
sdected as a representative period of time. The leve of implementation may rdlae to the amount of
functionality ready for use (such as dectronic-funds-transfer capability) or number of credentias or
permits obtaindble (IRP, IFTA, HAZMAT, etc.). This time period was then used as the bass for the
two deployment schedules shown in Exhibit V-3 below.

Exhibit V-3. Percentage Deployment Completed By End of Year

Year 1

Year 2

Year 3

Year 4-10

Schedule 1 (Aggressive)

80%

100 %

100 %

100 %

Schedule 2 (Conservative)

33%

66 %

100 %

100 %

Source: Castle Rock Consultants

The percentages identified in Exhibit V-3 represent the percentage of software development completed
for the implementation of eectronic credentiding. Although some states may dect alonger time period
to develop dectronic credentiding capailities, it was determined that deployment of the sysems
generdly included in plans for ectronic credentiding that was achievable under a three-year time
frame.

Schedule 1 represents the development of software requirements by a dtate that wishes to pursue
dectronic credentiding & a very aggressve pace. Schedule 2 illudrates a date that is pursuing
electronic credentiding, though due to the sysems to be ingtaled or modified, or budgetary reasons, it
will not complete deployment as fast as a Sate under Schedule 1.

Electronic Clearance & Automated Safety Management

Mogt of the case study states have determined the number and type of eectronic clearance and safety
systems they wish to implement. Projections rdating to when such systems will be implemented
resulted in the deveopment of two deployment schedules for eectronic clearance and safety
operations. The two scenarios provide a range of four to ten years for complete deployment. Thistime
period was used as the bagis for the two deployment schedules shown in Exhibit V-4 below.

% As gtated above, this study assumes that no ITS/CVO deployment has taken place thus far, athough in fact some states have
dready deployed some portion of ITS/CVO. In the forthcoming Guidance document, states will be able to use the deployment
curves presented here to adjust their expected future costs and benefits to account for previousinvestment in ITS/CVO.
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Exhibit V-4. Percentage of Deployment Completed By End of Year

Year
1 2 3 4 5 6 7 8 9 10
Schedule 1
(Aggressive) 20% 60% 90% 100% 100% 100% 100% 100% 100% 100%
Schedule 2
(Conservative) 0% 2% 5% 15% 25% 35% 50% 65% 85% 100%

Source: Castle Rock Consultants

The percentages identified in the Exhibit V-4 represent the percentage of inddlations of roadsde
clearance and safety systems completed at the end of each year. For dectronic clearance and safety it is
assumed if a gtate had 10 ingtdlations, for each of the seven ITSCVO gpplications identified earlier a
date would not implement dl of one gpplication in a sngle year and dl of another application in
another year. Rether, a state would implement dl gpplications at the same time, with the proportion of
total deployment cods reflected in the Exhibit V-4. Although some States may eect to ingal eectronic
clearance and safety systems at arate dightly different than that used for the deployment schedulesin
this study, the two schedules chosen are likdly scenarios for dl states.

Schedule 1 represents the implementation by a sate at an aggressive pace. A sate represented by this
schedule may dect to ingtitute ITSYCVO clearance and safety goplications a very few ingdlations or
be able to complete the desred number of inddlations in a very short period of time. Schedule 2
illustrates a Sate that may wish to pursue roadside clearance and safety applications but has chosen to
have other states determine the success and potentid level of benefits from implementation prior to
investing themsdves.

FINDINGS

This section presents the findings from the cost analyss. It is important to note that the costs shown
below are in current dollars—they have not been discounted into constant (1997) dollars. This step in
the andlysisis shown in the next chapter.

Electronic Credentialing

Thetota costs for each Sate to deploy dectronic credentiding are summarized in Exhibit V-5.2

% Detailed cost tablesfor each state are presented in the Task |1 Technical Working Paper, Appendix 2.
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Exhibit V-5. Summary of Electronic Credentialing Cost Estimates

Startup Costs ($000s) Annual Costs ($000s)

Low High Low High
California $739 $821 $243 $364
Colorado $482 $656 $55 $89
Connecticut $134 $178 $67 $120
Delaware $213 $323 $50 $86
Florida $201 $259 $101 $193
Kentucky $309 $490 $142 $234
Minnesota $753 $959 $120 $183
New Jersey $341 $446 $119 $225

Source: Castle Rock Consultants

Among the dates, the highest start-up cogts are in Minnesota, Cdifornia, and Colorado. (With the
addition of cogts expected for developing and modifying systems, Kentucky will aso have rdaivey
high startup costs,) These states provided the most detailed cost and labor information and relive to
specific functions and needs. While it is not an axiom that fine-grained plans produce the highest
dartup cogts, there is a greater probability in underestimating rather than overestimating the costs when
specific information is lacking.

Among Minnesota, Cdifornia, and Colorado, the commondity is that their plans for eectronic
credentiding include the five mgor credentids, IRP, IFTA, OSOW, SSRS, and HAZMAT.
Devdopment costs can differ congderably based on the number of credentids. (Annud
communication costs aso depend, in part, on the number of credentias,) In Minnesota and California,
the two highest-cost Sates, the percentage of development work to be carried out by contractorsis very
high, about 67 percent and 80 percent respectively. Because the rate for contractors is much higher than
for sate personnel, this produces greater development costs.

Overdl, for startup costs, the factors contributing to variation among states include the following:

> Number of credentiasincluded in eectronic credentiding;

> Percentage of development work by contractors;

> Hourly labor rates, especidly for contractors;

> Hardware needs, and

> Number of systems requiring modifications and the extent of these modifications.

Annua operating costs comprise additional staff, communication costs, leased codts, and system costs.
Leased codts are not a factor among the study states. Communication costs are an important variable.
They figure prominently in Caifornia and New Jersey especidly, and aso in Florida, Kentucky, and
Minnesota, and result in higher operating costs. The volume of transactions in the past year essentidly
determine the cost because the basis for computing codts (rates and carrier-state cost responsibility) is
the samefor dl sates. The identification of additiond staff needsin Cdiforniaand Kentucky (1.5 FTE)
and Minnesota (1.0 FTE) and the concomitant annua cost to the state also contribute to these three
dates higher operating costs compared to other States.

In sum, variation among the states in annual operating costs is explained by the following:
> Identified additiond staff needs, and
> Communication costs.
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Limitations of Findings

The cogt andysis should be updated with current information when a state produces more fingy
detailed work plans or when a state develops initia resource estimates for implementing eectronic
credentiding. Some issues that were raised during this andysis will become better defined and aso
help produce more solid cogt estimates. These issues include the character of the carrier-ate interface
and the way information technology is managed by Sates.

Inal cases, it was assumed that carriers would use PC-based CAT software to submit gpplications and
to communicate with states. However, severd dtates are presently investigating electronic credentialing

through the Internet, whereby carriers could browse the Web to find a CAT interface residing on a
dae' s server. Maryland, which is not one of the case study States, is preparing to go on-line with Web-

based credentialing. With this gpproach, the state controls the interface completely. Changes in the
credentialing process, such as an adminidtrative or a legidative change in reguirements, can be made
directly by the gate instead of the CAT software vendor. A mgor cost to the state would be a Web
sarver. Cariers derive a direct benfit; they would not need to purchase the software or maintenance

packages.

Eventudly, carriers may obtain their credentids using on-line CAT, using PC-based CAT systems, or
using systems they develop themsdlves.

Connecticut’s plans to privatize the stat€'s data processing operations could have mgor impacts on the
development and maintenance of systems such as dectronic credentiding. It is too early to determine
exactly what these impacts will be, but staffing levels, costs of reengineering systems, and costs of
maintaining systems are likely to be affected.

Deployment Issues

Sates that are advanced in their planning for eectronic credentiding typicaly have identified a project
manager or a management team to direct and coordinate development ectivities In generd,
implementing eectronic credentiding is handled as a pilot project tha brings together sate (and often,
Federd), academic, consultant, and motor-carrier participants. For the purposes of the project, roles and
responsibilities are well defined and gods are held in common. To be sure, state project plans identify
roles (tasks) and gods (products or ddliverables).

Project plans do not identify how indtitutiona (i.e., non-technica) issues will be solved. In most states,
more than one agency or department is involved in CVO regulaion and enforcement. The mgor
chalenges facing state agencies are working cooperatively after the pilot period is over and eectronic
credentiding is an operationd program and deciding where responsibility for managing the program,
not the project, will reside. It is easy enough to estimate the need for an FTE. The question is. what
department will be responsble? States may find thet this is not the best approach, and may develop
other means to meet the chdlenge.

Electronic Clearance & Safety

The template cost estimates for the gart-up and annua costs of cdearance and safety ITSCVO
gpplications are summarized in Exhibit V-6. The totd deployment costs for each deployment schedule
are summarized in Exhibit V-7.

" Detailed codt tablesfor each sate are presented in the Task |1 Technical Working Paper, Appendix 2.
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Exhibit V-6. Summary of ITS/CVO Safety & Clearance Template Costs

Electronic Clearance

“Clearance Only” ($000)

“Clearance & Safety” ($000)

Start-up Costs | Annual Costs

Start-up Costs | Annual Costs

Low High Low High Low High Low High
Weigh Station Screening $217 | $643* $11 $107 $257 | $787* $13 $142*
Mainline Screening $295 | $825* | $12 $72 $295 | $922* | $13 $72
Credential Screening $40 $95 $2 $4 $300 | $550* | $57 $111
Remote Screening $65 $259 $3 $5 $85 $289 $5 $11

Automated Safety “Clearance Only” ($000) “Clearance & Safety” ($000)
Start-up Costs | Annual Costs | Start-up Costs | Annual Costs
Low High Low High Low High Low High
Weigh Station Safety Management $240 | $465 $3 $81 $240 | $465 $5 $138
Remote Credential/Safety Checks $233 | $460 $5 $22 $253 | $480 $74 $132
Roving Weight/Credential/Safety $190 [ $539 | $120 | $201 | $480 | $789 | $165 | $310

Source: Castle Rock Consultants
* It should be noted that this cost includes the cost of implementing a central system and the cost of subsequent installations
would be significantly less. It should also be noted that a single central system might be used in a number of applications.

Exhibit V-7. Summary of Electronic Clearance & Safety Ten Year Total Cost

State Aggressive Schedule ($M) Conservative Schedule ($M)
Low Cost High Cost Low Cost High Cost

California $138.4 $270.8 $68.5 $135.5
Colorado $20.9 $38.7 $11.0 $20.9
Connecticut $44.1 $107.8 $22.6 $56.6
Delaware $5.6 $12.9 $3.1 $6.7
Florida $104.1 $202.4 $49.6 $101.1
Kentucky $58.2 $108.6 $29.7 $55.9
Minnesota $55.9 $109.7 $27.8 $56.2
New Jersey $37.2 $70.1 $21.4 $40.7

Source: Castle Rock Consultants

The template cost findings depict wide variances in the cost estimates between high and low
configuration cost estimates and much smaller variances between high and low system applications.
The primary cost factor driving these differences is the cost of developing and operating centrd
database management systems. In screening gpplications, both the high and low system gpplication
provides states with the option to develop and operate a centra database management system or to have
a third party administer these services and pass the cost onto the carriers. In the high-end screening
gpplication options it is assumed that the states will link to state and nationd databases to screen
vehicles.

Exhibit V-7 shows a clear cost difference associated with the aternative deployment schedules. For the
more aggressive schedule, systems are in place sooner. Thus operating and maintenance expenses are
accrued earlier. Over the period of andyss, these accumulated costs can be sgnificant. However,
benefits begin to accrue more rapidly under the more aggressive scenario as well. This will likely
mitigate at least some of the added costs of more aggressive ITSCVO deployment.

It should aso be noted that while these cost estimates represent the cost of a single deployment, the
centr system development and operating costs are aso included in these costs. These one time costs
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are shared for the tota deployment of the gpplication and may be shared for other applications. For
example, a central database management system that is used for weigh station screening applications
could aso be used for remote screening gpplications and in the high application options may be used to
support remote safety and credentia checks.

In generd, the dtates that weigh the most vehicles and conduct the largest number of inspections have
the highest deployment cost estimates. The exceptions are Connecticut, Colorado and New Jersey. The
primary reason that Connecticut’s cogt is higher than that of Colorado is the level of deployment
planned for remote operations. Connecticut’s ITSYCVO plan cdls for large field deployment of remote
safety and credentia database access workgtations and redl-time information exchange. The cost of full
deployment for New Jersey’s system was based on a deployment plan derived from the study team
assumptions because New Jersey has not yet developed specific plans. It was assumed that New Jersey
would deploy the lower-end systems and lower-cost estimates were used. For example, it was assumed
that New Jersey would deploy remote weight screening gpplications but would not establish red-time
communication linksto a centra database.

The primary cost factor that differentiates codts is the level of deployment, which in credentia and
safety gpplications trandaesinto the number of weigh stations, and the number of inspectors and CVO
enforcement personne. Another significant cost factor differentiating costs among statesis the selection
of deployment options. The high-end gpplications cost more to deploy and operate than the low-end
gpplications. In addition, the configuration options being considered for each deployment aso affect the
totd cost. Thisincludes the configuration options to include L PR into the gpplications or the use of four
AVI readersingead of three.

CONCLUSION

In summary, the cost estimates derived in this study will support generd cost etimates for states
congdering ITSYCVO deployments and will support benefit/cost comparisons. The template modd will
alow dates to sdect specific applications and deployment configurations, while the Sate case study
edimates will dlow other dates to examine the potentid cost of ITSYCVO based on smilarities of
CVO to one of the case study dates. The cost estimates derived for both the template costs and the case
sudy costs are only estimates and do not reflect the actud cogt that any one state has incurred for
ITSYCVO deployments.

There are a number of factors that influence the deployment of ITS/CVO. For example, dthough
clearance applications of ITS are relatively wdl established, there are a number of factors that will
influence cogts. For example, the cost of WIM/AVC systems will vary depending on the type of
equipment, the type of surface, and the level of programming required to establish State screening
criteria. Also, the cogt of AVI systems and transponders will vary with the type of equipment and the
number of units used in the deployment configuration. The level of automation of credentiaing and the
incluson of eectronic fee transactions will dso affect the cogts of the ITSICVO system deployed.
Operating costs will vary based on the system configuration, generd maintenance, cdibration
requirements, environmental impacts, Sate staff cogts, and level of use of the system.

Findly, the cost of developing and operating a centra database management system will depend on the
functiondity of the software and the dtaff requirements. Currently, software is being designed
nationdlity to support redl-time information exchange and the implementation of credential and safety
information into screening operations. It is gill necessary, however, for each gate to customize these
software packages to meet the credentiaing, enforcement, and screening needs of the Sate.
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ANALYSIS OF BENEFITS

Public sector agencies will benefit from the deployment of ITS/CVO technologies. The automation of
CVO adminigrative processes through dectronic permitting/credentialing will enable seate agencies to
sreamline their operations, effectively improving their operating efficiency and reducing labor costs.
Likewise, the automation of administrative processes may reduce mail/delivery costs and reduce paper
usage within date agencies. ITSYCVO will dlow many public agencies to restructure their operationsin
order to respond to budget reductions while concurrently improving customer service. State agencies
may aso be able to reduce enforcement codts, reduce carrier tax evason (fud tax or welght-distance
tax), and reduce pavement damage due to overszeloverweight cariers through the adoption of
ITSCVO technologies such as dectronic clearance.

The focus of this study is on the costs and cost savings associated with state agency processes for
commercid vehicle operations. The emphass of this study is further narrowed to three distinct
ITSCVO functions (these functions do not necessarily correspond to the market packages on a one-to-
one basis)?®

1 Electronic Permitting/Credentiding;
2 Electronic Clearance; and
3 Automated Safety Management.

Asaprdiminary exercise, the study team identified and described dl potentid benefits associated with
the three functions. A comprehensive list of the cost savings and benefits for each of the three functions
isprovided in ExhibitsVI-1, VI-2, and VI-3.

These exhibits identify al of the potential benefits associated with three specific functions of ITS/CVO.
The focus of this study, however, is only on the costs and cost savings accruing to state agencies
included under those three functions. These cost savings or benefits can generdly be narrowed down
into three types:

1 New revenue generated,;
2 Labor cost savings; and
3 Other direct cost-savings (paper, fax, postage, etc.).

In this study, the team examined only the benefits and cost savings associated with more efficient use of
date agency labor resources through adoption of ITS/CVO and revenue gains (some of them only
short-term) from improved regulatory enforcement and compliance. Potentid benefits such as safety
and indugtry-related timesavings are not quantified in this study. It is extremely important to consider
the scope of the analysis when reviewing the quantified benefit estimates presented later in this chapter,

% The ITSICVO functions identified in this study were selected by the Technical Advisory Group for the NGA study and are
based on three ITSYCVO functionsidentified by the VVolpelngtitute.
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as a subgtantid portion of the tota potentid bendfits attributed to ITSICVO are not included in the
Benefit/Cost (B/C) analysis® The benefits methodology is discussed in the following section.

29 As gtated in the first section of this chapter, most experts agree that the greatest benefits attributed to ITS/CVO will accrue to
motor carrier owners/operators (industry-related benefits including time savings, reduced operating costs, and improved
operator safety). Therefore, the benefits analysis may not account for asignificant portion of total ITS/CVO benefits.
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Analysis of Benefits

Exhibit VI-1. Overview of Potential Administrative Benefits Associated with ITS/CVO

Type Direct/Indirect Description Accrue to: How to Measure

Reduce manual data entry through Direct Computerized, coordinated administrative processes will reduce the State Cost savings. Improved operating efficiency.

automation and information sharing need for manual data entry and also reduce time spent reprocessing
applications.

Improve data consistency (reduce data- Direct Through the process of automation, agencies can improve the State Cost Savings. The benefits associated with more

entry errors) consistency and quality of data. Error reduction and QA/QC measures accurate data are difficult to measure but could
can be targeted at one primary data entry point. Consolidation of potentially be substantial in terms of budgeting
existing databases into a single centralized database. and planning.

Reduce paper work and administrative Direct Automation will reduce the need for paper-based record keeping and State Cost Savings.

labor administration.

Promote regulatory compliance Direct Automation may facilitate a more efficient process (the same number of | State Additional revenue from increased voluntary
registrations using less labor). Automation may also promote voluntary compliance.
regulatory compliance.

Adoption of new technologies and the Direct The administrative process will require the use of new/updated State Cost savings. Improved operating efficiency.

use of updated equipment hardware and software. This upgrade can promote efficiency in other
administrative areas.

Improved access to data planning, long- Indirect Automation will make it easier for various agencies throughout the state | State, General public, | Improved forecast accuracy, improved pavement

term policy and procedure improvements to access and use transportation-related data. The sharing of this data CV owner/operator life, congestion forecasts, etc.
can lead to improved planning and development.

Simplified implementation of new/revised | Direct The coordination of CV administrators will make it much easier to State, CV Cost savings. Improved efficiency. Reduce

regulations disseminate information regarding new regulations. owner/operator misunderstanding and misinterpretation of

regulations.

Simplified taxationfimproved tax Direct Automation will make it much easier to assess taxes and to bill CV State, CV Cost savings. Decreased tax evasion. More

compliance and auditing operators. A centralized data collection facility will improve the speed owner/operator timely tax audits. Improved accuracy of tax
and accuracy of hilling. audits.

Employment effects Indirect Automation may improve operating efficiency within each agency. General public, State, | New positions filled and title of position. Average

National economy salary and education level.
Time savings (carrier) Direct Automation will increase productivity for the individual motor carriers. CV owner/operator Time savings.
Operators will no longer have to fill out paperwork for multiple agencies.
All information processing at once via an integrated computer system.

Improve administrative efficiency (carrier) | Direct An automated administrative process will reduce labor costs for carrier CV owner/operator Cost savings.
and fleet administration.

Improved business climate Indirect An automated administrative process may promote the image of awell- | State Opinion of manufacturing and service industry on
organized, efficient state. This image may, in turn, promote economic the effects of centralized administration.
development.

Price effects (lowering) Indirect Automation may improve labor efficiency and generate cost savings at General public Changed in product prices.
the owner/operator level (increase productivity). It is possible these
savings will be passed along to the consumer in the form of lower
prices.
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Exhibit VI-2. Overview of Potential Clearance Benefits Associated with ITS/CVO

Type Direct/Indirect Description Accrue to: How to Measure

Improved carrier productivity Direct Automation will reduce the amount of time CVs must spend at CV owner/operator Time savings.
inspection stations and allow for targeting of specific carriers. Compliant
carriers will be bypassed.

Improved enforcement Direct Through the use of information exchange, state officials will be able to State Percentage of overall fleet in compliance.
target non-compliant vehicles. Carriers will have a definite incentive to Percentage of non-compliant vehicles identified.
comply with regulations.

Increased revenue from fines (targeting Direct Non-compliant carriers will be more likely to be caught. Short-term State Increased revenue.

of non-compliant carriers) Non safety- revenue from fines will increase.

related violations

Reduced congestion Direct Domestic clearance should reduce congestion at and around weigh General public, CV Time savings
stations. More legal trucks will be able to bypass the weigh station owner/operator
reducing queuing.

Improved infrastructure Indirect A decrease in carrier weight and size violations will limit pavement and State Construction and materials cost savings for
structural wear. roads and bridges.

Reduced vehicle emissions Indirect Electronic clearance applications will reduce CV emission as idle-time is | General public, State Reduction in emissions. Increased average
reduced. speed over certain road segments.

Reduced fuel consumption Indirect Electronic clearance may reduce fuel use. CV owner/operator Fuel cost savings.

Reduction of vehicle maintenance costs | Indirect Improved compliance with weight and size restrictions should reduce CV owner/operator Maintenance cost savings.
wear and tear on the CV fleet. Reduction of idle time will reduce
maintenance costs.

Price effects (lowering) Indirect Electronic clearance may result in cost savings at the owner/operator General public Changes in product prices.
level (increase productivity). It is possible these savings will be passed
along to the general public in the form of lower prices.
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Exhibit VI-3. Overview of Potential Safety Benefits Associated with ITS/CVO

Type Direct/Indirect Description Accrue to: How to Measure
Reduce the number and severity of Direct Safety applications will allow the CV operator, state police, and State, CV Number of incidents. Fatalities. Type and
incidents inspectors to detect safety violations before an incident occurs. owner/operator, severity of injury.
General public
Increased capacity to inspect vehicles Direct Through automated safety applications, inspectors may improve State Cost savings.
inspection efficiency. The greatest time savings may be from a
reduction in the time spent entering data.
Improved carrier productivity Direct Automation will reduce the amount of time CV's spend at inspection CV owner/operator Time savings.
stations. Inspectors will be able to target non-compliant carriers and
bypass compliant carriers.
Increased revenue from safety violations Direct Inspectors will be able to target non-compliant carriers and increase the | State Increased revenue.
number of citations issued in the short-run.
Improved voluntary compliance Direct
Safety assurance will promote increased compliance with existing State, General public | Long-term reduction in the percentage of non-
regulations. State agencies will be able to exchange information on compliant vehicles inspected. Long-term
traditionally non-compliant carriers and take appropriate action. increase in the percentage of overall fleet in
compliance.
Reduced environmental damage Indirect Improved safety assurance should lead to additional benefits in terms of | State, General public | Reduction in environmental damage due to
avoided environmental degradation due to HAZMAT spills. spills.
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AGENCY COST SAVINGS METHODOLOGY

The potentid benefits derived from ITSCVO, and with ITS in generd, are often vague and difficult to
messure. Discussons of ITSrelated benefits can be difficult to follow as many groups and
organizations use different terminology and different units of measurement to describe benefits. This
problem is compounded by the fact that deployment ITS technologies is a relatively recent occurrence,
and therefore performance and evauation data are sparse. Much of the existing informetion relating to
the cogts and benefits associated with ITS/CVO is quditative in nature and provides generd ranges of
expected benefits based on speculation rather than empirical data. This sudy is different. The study
team used state-specific data to estimate a unique current cost basdine for a “without ITS” scenario in
each of the eight case study dtates. The team then drew on exidting literature to estimate potentiad
benefits for specific ITS'CVO technologies based on redlistic deployment scenarios within the state.

The benefits anadlysis was developed to identify and quantify the potentia benefits associated with the
date processes for commercid vehicle operation in each of the eight case study dates. This section
describes the individua benefits categories identified in the study. The data inputs used to caculate
both the basdine scenarios and the cost savings andyss are discussed as wel as the overdl
methodology used for the cogt savings anaysis.

Basdine data was collected for individud dtates for the various benefits categories (see Chapter V).
State agencies responsible for administering the respective functions provided the data directly to the
study team via telephone and/or fax. The data provided by the individua states served as the foundation
for basdine cogt etimates. A benefit multiplier was then applied to estimate potentid benefits
associated with each of the basdine cost (benefit) categories. The benefit multipliers used in the sudy
are based on multipliers or estimates used in other ITSCVO dudies. In dl cases, the study team
sected what they consdered to be a consarvative esimate for the benefit multiplier. Sengtivity
analyss was conducted for dl of the benefit categories. Total benefits or cost savings were then
estimated based on the sdlected multiplier.

The methodology used in the study is fairly sraightforward. Exhibits V1-4, VI-5, and VI-6 provide a
graphica overview of the methodology for each of the three functions.
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Exhibit VI-4. Benefits and Cost Savings Methodology for Credentialing

Potential Benefits & Cost Savings

Processing . Application
A Processing .
Reprocessing . & Mailing
L Reprocessing . i
Auditing L Processing Faxing
X Auditing
Data Collection Fees

Current Labor Spending Current Revenue

Current Paper Spending

Current Mail/Fax Spending

[ ST [ S
1 Sensitivity 1 Sensitivity I Sensitivity 1 Sensitivity
/ Analysis ~Analysis / Analysis /' Analysis
1 4 1 /

Total Labor Total Paper Total Benefits from Total Mail/Fax

Cost Savings Cost Savings Increased Revenue Cost Savings

Total Estimated

Benefits & Cost Savings from
Electronic Credentialing
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Exhibit VI-5. Benefits and Cost Savings Methodology for Clearance

Pavement
Damage

Station
Operations

Current Labor Spending

i

1 Sensitivity
/ Analysis
L

Total Labor
Cost Savings

Potential Benefits & Cost Savings

Additional
Revenue

Fuel Tax

Citations

Current Maintenance Spending

i

/ Sensitivity
/7 Analysis
L

Total Maintenance
Cost Savings

Total Estimated

Benefits & Cost Savings from
Electronic Clearance

Pavement Damage

e
/ Sensitivity
/ Analysis

L

Total Cost Savings
from Decreased Damage
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Exhibit VI-6. Benefits and Cost Savings Methodology for Safety Management

Potential Benefits & Cost Savings

Labor Revenue

Fines from
Citations

Inspectors

Current Revenue

Current Labor Spending

/ Sensitivity
! Analysis
L

/ Sensitivity
/ Analysis

L

Total Labor Total Benefits from

Cost Savings

Increased Revenue

Total Estimated
Benefits & Cost Savings from
Automated Safety Management

It is important to note that the eectronic clearance and automated safety management functions are
very smilar, and it may be difficult for the reeder to differentiate between the two.* The confusion
regarding the difference between the two functions (or whether they should be viewed as a single
function) centers around the fact that roadside clearance and safety systems do not operate in amutualy
exclusve manner. In many dates, clearance programs or systems aso include safety screening. Since
many of the same personnd who are respongble for weighing vehicles also perform safety inspections,
it can be difficult to differentiate between the two. For the purpose of this andys's, clearance and safety
will be consdered as separate functions, but will be presented together in the andyss. Presenting the
functions together will minimize problems associated with trying to separate the costs of systems that
are currently deployed and operated in tandem.

%0 In fact, some experts believe there is no redl distinction between the two functions, and they should really be presented asa
single function.
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For the purpose of the andyss, the basdine costs and benefits associated with the three
functionsg/applications are grouped into two categories for both the traditional approach and the
ITSYCVO gpproach.
Traditional Approach

1) Administrative Processes (Permitting/Credentiaing); and

2 Roadsde Activities (Safety Management and Clearance).

ITS/ICVO Approach
1 Electronic Credentialing (Administrative Processes); and
2 Electronic Clearance and Automated Safety Management (Roadside Activities).

Exhibit VI-7 summarizes dl the benefits the study team consdered for the anadlysis. The exhibit dso
indicates where the mgority of each of the cost savings or benefits is likely to accrue: public agency,
private sector, or society. As mentioned earlier, only specific benefits accruing to public sector agencies
are quantified in this study. The benefits categories highlighted in Exhibit 1V-7 are the categories
quantified in this study. A brief overview of reported industry-related benefits and/or cost savings and
benefits accruing to the generd public (societd benefits) will be presented at the end of this chapter.
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Exhibit VI-7. Expected Benefits from ITS/CVO

Public Agency

Private Sector

Society

Administrative Processes

Application Processing Cost Savings

Application Re-processing Cost Savings

Permit/credential Audit Cost Savings

Data Collection and Processing Cost Savings

Paper Reduction Cost Savings

Mail/Delivery Cost Savings

New Revenue Generated Through Increased Voluntary
Permit/Credential Compliance

Adoption of New Technologies (upgrade equipment)

Simplified Implementation of Regulations

Motor Carrier Timesaving

Improved Business Climate

Price Effects (reduction of consumer prices)

X X X X X X X X

X
X

Public Agency

Private Sector

Society

Safety/Clearance Functions

Safety Inspection Cost Savings

New Revenue Generated Through Increased Voluntary Fuel Tax
Compliance

New Revenue from Increased Citations

Cost Savings Realized by Reducing Roadway Damage due to
Oversize/Overweight Carriers

Reduced Accidents (lives saved, property damage)

Improved Carrier Productivity

Reduced Congestion around Weigh Stations

Improved CVO Infrastructure

Reduced Vehicle Emissions

Reduced Fuel Consumption

Reduced Vehicle Maintenance Costs

Price Effects

< X X X

> X X X

>

<X X X X

Source: Apogee Research

The specific benefits examined under Electronic Permitting/Credentialing will be discussed first. The
individud benefit categories included under Electronic Credentiding and Automated Safety
Management will follow. As mentioned earlier, for the purpose of this andyss, the safety and
clearance functions will be presented together.
Electronic Permitting/Credentialing

There are six mgor benefits categories examined in administrative process. The basdine costs and
benefits associated with each category will be discussed in detall.

1) Application processing and re-processing cost savings,

2) Permit/credentid audit cost savings,
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3) Daacollection and processing cost savings (used for highway planning, pavement and bridge
design, needs studies, highway research, etc.);

4)  Paper reduction cost savings,
5 Mail/delivery cost savings, and
6) New revenue generated through increased voluntary permit/credentia compliance.

1) Processing and Re-Processing Cost Savings

The basdine cods for processng and re-processing gpplicetions are driven by the number of
goplications, the percentage of time spent processing gpplications, sdary ranges, and the number of
dtaff required to process gpplications®

The types of applications included in the analysis may differ by state. For example, some states require
cariersto submit HAZMAT gpplications, while others do not. The andyss is talored to reflect the
actud credentiaing process within each of the case sudy states. The andysis, however, is centered on
five mgor permitscredentias:

1 Internationd Regigiration Plan (IRP);

2 Internationd Fud Tax Agreement (IFTA);
3 Single Sae Regidraion System (SSRS);
4) Oversize/Overweight (OSOW); and

5) Hazardous materids (HAZMAT)

Where possible, additiona information has been collected for other types of permits/credentias and
added to the analysis on a state-by-state basis.

In order to estimate the baseline costs associated with processing and reprocessing, various gpplications
of state-specific data were collected. Data include the number and type of gpplications processed, the
percentage of agpplications re-processed (by type), the percentage of time spent processng and
reprocessing gpplications (by type), and detailed staffing information (number of staff, sdlary range,
title, percentage of time spent processing and re-processing applications).

In cases where information was not provided or was incomplete, the study team used various
assumptions to complete the basdline data set. Since the assumptions differ by state and by gpplication
type, they are described in detail for individua statesin each of the case sudy spreadshests.

The analysis includes both low cost and high cost scenarios for each category. Labor costs are based on
Full-Time-Equivaents (FTES) for each saff member. Exhibit VI-9 provides an example of the FTE
gpproach for caculating saffing costs. The number in the “gaffing requirement” column is multiplied
by the number in the * percentage of time spent” column for each pogition (contained in a separate row).
The resulting number, 0.1 in the case of the Manager and 0.85 in the case of the Technician represent

31 Application processing and re-processing basdine costs and estimated timesavings for each individual state are presented in
the Task || Technical Working Paper, Appendix 3.

%2 For further discussion of permits/credentials see Chapter |1 of thisreport.
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the FTE for each postion. The FTE is multiplied by the low sdary range parameter and the high sdary
range parameter to provide the respective low and high cost estimates for each position.

Exhibit VI-8. Example of Staffing Calculations

Type of Position Staffing % of Time Salary Range Low Cost High Cost
Application Requirement Spent (Annual)
IRP Manager 1 10% $30-$40,000 $3,000 $4,000
IRP Technician 10 85% $22-$32,000 $187,000 $272,000
Total IRP $190,000 $276,000

The number of applications processed represents basdline data provided by the individud dtates The
number of gpplications reprocessed is aso based on data provided by the individud dates in terms of
the percentage of gpplications that need to be reprocessed. States aso provided estimates for the
percentage of time spent between processing and reprocessing. By definition, the percentage of time
soent processing and the percentage of time spent reprocessing applications (for each type of
application) must sum to 100 percent. Exhibit VI-9 provides an example of the gpplication daa
received from the individud Sates.

Exhibit VI-9. Example of Application Data Received from Individual States

Type of Application # of Applications # of Applications % of Time Spent % of Time Spent
Processed Reprocessed Processing Reprocessing
IRP 12,000 600 97% 3%

The basdine cost for processng the various applications was cdculated by multiplying the tota
daffing cost parameters for each application type (See Exhibit V1-8) by the percentage of time spent
processing the respective applications (See Exhibit V1-9.). For example, usng the IRP staffing scenario
described above, the low cost scenario for processing IRP is $184,300 (low cogt staffing parameter
multiplied by percentage of time spent processing IRP). The caculations are provided in Exhibit VI-10.
It should be noted that the total costs for both the low- and high-cost scenarios equa the low and high
cods of the affing costs.

Exhibit VI-10. Example of Processing/Reprocessing Cost Estimates

Type of Processing Costs Reprocessing Costs Total Costs
Application
IRP Low High Low High Low High
$184,300 $267,720 $5,700 $8,280 $190,000 $276,000

The methodology behind these estimates is based on an FTE gpproach. Estimates are not caculated by
multiplying an average hourly wage rae by the average time spent processng/re-processng
gpplications by the number of applications. The FTE gpproach was used to diminate large variances in
the time required to complete applications between the different agencies within a state (or between
dates). Furthermore, the FTE gpproach alows the sudy team to avoid complications or inconsistencies
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in severd important assumptions. It is assumed al applications are processed during the course of the
year. Overtime and the use of temporary staff is not accounted for in this anayss®

In order to conduct a “redity” check on our estimates, the team solicited some generd feedback
regarding the average amount of time required to complete various types of gpplications. These
esimates were compared to rough estimates of the average time required to complete an gpplication
based on our andlysis (deriving the average time per gpplication through the FTE process).** The ranges
were acceptable. It isimportant to note that Sates have different processes for processing applications.
Furthermore, gpplications for the same permits/credentials may differ between Sates.

The benefit multiplier used to estimate agency cost savings for both the processing and re-processing
goplications is based on information contained in the COVE study.* According to the COVE study,
agency cogt savings resulting from one-stop/no-stop shopping is approximately 33 percent for intrastate
gpplications and 40 percent for interstate applications® The study team used the benefit multipliers of
33 percent for the low cost scenario and 40 percent for the high scenario. For the purpose of this
andyss, there is no digtinction drawn between cost savings éttributed to intrastate carriers and cost
savings éttributed to interstate carriers. Potential benefits are estimated by multiplying the processing
costs for each type of application by afixed percentage cost saving (in this case 33 percent low and 40
percent high). Sengtivity andysisis performed for 20 percent, 40 percent, and 60 percent cost savings.

Exhibit V1-11 provides an illustration of the cost savings estimation methodology for the processing of
IRP applications.

Exhibit VI-11. Example of Labor Time Savings for IRP

Type of Labor Time Savings
Application
40% 60% COVE Study Estimates
Low High Low High Low High
IRP $73,720 $106,800 $110,580 $160,632 $60,819 $106,800

The benefits multipliersin this case are the COVE study estimates of 33 percent and 40 percent. The 40
percent and 60 percent low and high scenarios represent the sengitivity analysis. Labor timesavings are
estimated by multiplying the processing costs for IRP (both low and high scenarios) by the respective
benefit multiplier. The low scenario for IRP labor savings is caculated by multiplying $184,300 by 33
percent.

3 These assumptions may not be entirely accurate in the case of individual states, but they allow the study team to calculate a
consistent basdline by not alowing variationsin the assumptions among the individual states.

3 An estimate of the average time required to complete a particular application can be derived through the FTE process. For
example, for the purpose of this anadyss, it was assumed that 1 FTE=2080 labor hours/year (8 hours a day, 260 days/year, 52
weekslyear). Using this approach, the average time spent per application can be derived.

% Commercial Vehicle Operationsand Ingtitutional Barriers(COVE Study). Booz Allen & Hamilton, Inc. July 1994.

% The ITS/ICVO application one stop/no stop shopping allows carriers to physically or eectronically purchase and pay al
licensing fees, regidtration fees, and taxes through one centraized source. Although dectronic permitting/credentiding is
technically not the exact same thing as one stop/no stop shopping (it does not require the public agency to provide a physica
single location for walk-in (or mail) applicants), for the purpose of this study, it is assumed one stop/no stop shopping issimilar
enough to dectronic credentialing to be used as proxy.
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2) Auditing Cost Savings
The basdine cogt associated with compliance audits is driven by percentage of time spent auditing
goplications, sdary range, and the number of staff required to audit gpplications.

The methodology behind the basdine cost associated with compliance audits and the respective
benefits evauation is exactly the same as the methodology used for processng and re-processng
applications. Data was provided by the individual states concerning staffing requirements and sdary
ranges for auditors. A low cost scenario and high cost scenario value were calculated for each type of
gpplication. Cost savings were estimated using COVE study parameters for the low and high scenarios
(33 percent and 40 percent respectively).

3) Data Collection & Processing Costs

The data collection and processing costs andysis is based on a amilar anadysis contained in the
HEL P/Crescent evaduation.®” Both federd and date agencies require traffic volume, weight, and
classfication data to facilitate highway planning, needs studies, cost dlocation studies, and generd
research and policy andyss. It is anticipated that ITSCVO adminitrative processes will enable Sate
agencies to improve the efficiency of their data collection efforts as well as improving data consistency
and continuity. The basdine cost associated with data collection and processing is driven by the
number of employees involved in data collection per sesson, the amount of time spent collecting data
per sesson, the time spent processing data per sesson (as a function of time spent collecting), sdary
ranges, and the number of sessons required to collect and process data per year.

The basdine cogts for data collection and processing were ca culated using information contained in the
HEL P/Crescent evduation. All the assumptions used in the basdine cost andys's are identica to, or
consstent with the assumptions used in the Crescent evauation. For example, information concerning
data collection time per Ste, number of sessons, processing time per sesson, and hours spent collecting
and processing data per year were obtained from the Crescent eval uation.

The sdary-range parameters given in the HEL P/Crescent evauation were adjusted to reflect the sdary
ranges for commerciad vehicle inspectors and/or troopers in each case study state. Exhibit VI-12
illugtrates the basdline cost calculations for data collection/processing without Weigh-in-Motion (WIM)
or Automated Vehicdle Classfication (AVC). Exhibit VI-13 illudrates the codsts for data
collection/processing with WIM/AVC.

Exhibit VI-12. Costs for Data Collection/Processing Without WIM or AVC

Hours Spent Number of Processing Annual Time Salary Range Low Cost High Cost
Collecting Session Time Spent Estimate Estimate
Data Processing
96 10 192 2,880 $20,000 - $27,700 $41,550
hours/session hours/session $30,000

37 Appendix A: On-Ste Analysis of HELP Technologies and Operations. Evaluation Report Draft. Castle Rock Consultants.

October 1993.
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Exhibit VI-13. Costs for Data Collection/Processing with WIM or AVC

Hours Spent Number of Processing Annual Time Salary Range Low Cost High Cost
Collecting Session Time Spent Estimate Estimate
Data Processing
48 10 96 1,440 $20,000- $13,840 $20,760
hours/session hours/session $30,000

The annud time spent processing/collecting deta is used to caculate the FTE. The number of hoursin
eech of the two scenarios (without WIM/AVC, with WIM/AVC) is divided by 2,080 hours (1 FTE).
The resulting caculation provides the FTE estimate for each of the two scenarios (1.38 in the without
WIM/AVC scenario, and 0.69 in the with WIM/AVC scenario). The low cost was estimated by
multiplying the FTE scdar (1.38 and 0.69 respectively) by the low sdary parameter. In the without
WIM/AVC scenario the low cogt is $27,700. In the with WIM/AVC scenario the low cogt is $13,840.
The cost savings are estimated by subtracting $13,840 from $27,700. In this case the cost savings from
ITS/ICVO would be $13,860.

4) Paper Reduction Costs

The basdline cost associated with paper usage is driven by the number of gpplications used and cost per
gpplication.

Information was collected for individua states concerning the number of each type of application form
used in 1996. In most cases the number of gpplications used was greater than the number of

gpplications processed. Where information was not available concerning the number of applications
used, the number of applications processed was used as a proxy.

The cost per application is based on an estimated cost per application page of five (5) cents. For the
purpose of this anayds, it is assumed that there are five (5) pages per gpplication form for IRP, IFTA,
and SSRS. It was assumed there are three (3) pages per gpplication form for al other gpplications
including OS'OW and HAZMAT.® These assumptions are based on a generd average number of
pages per gpplication across the eight case study States. In cases where the actud number of pages per
gpplication is known, the red number of pages was used. The cost of indructiona booklets is not
conddered in the paper usage andysis. In some cases, indructional booklets may account for the
mgority of paper cods It is unclear, however, how ITSYCVO may affect the use/manufacture of
ingtructional booklets.

The cogt saving associated with reduced paper usage was caculated by multiplying the basdline paper
cods for each type of gpplication by a benefit multiplier. In this case, the multiplier is a 50 percent
reduction in paper usage (trandates into a 50 percent reduction in paper goplication forms). A 50
percent reduction is assumed to represent a redlistic estimate without being too conservative.

5) Mailing & Delivery Cost Savings
The basdine cost associated with mail and ddlivery is driven by the method of ddivery, the ddivery
cost per gpplication, and the number of applications sent.

% The number of pages per application will differ between Sates.
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The number of gpplications used serves as the basis for this andyss. For the purpose of this andyds, it
is assumed that permit/credential application packets are either sent by mail or fax. Applications that
require officid sgnatures are mailed (IRP, IFTA, and SSRS). Applications not requiring officia
sgnatures are faxed (OS/OW, others). It is assumed that HAZMAT applications are mailed because
mogt of the case Sudy states mailed ther HAZMAT packets to the carriers. Again, it is important to
note that the various states may deliver application packets in different ways. The assumptions used in
this andyss are designed to provide some uniformity across the case study Sates.

This exercise required the use of some generd assumptions by the study team. Basdline deta regarding
the cost of mailing/ddivering gpplications was difficult to obtain. Mot date agencies involved in
processng CVO-rdaed gpplications send their out-going mail to a mailroom, and generaly have no
ideawhat it cogts to mail or ddliver a specific type of application packet. At the same time, the various
mailrooms receive out-going mail from numerous agencies or departments within agencies, and have
no idea what percentage of mail they receive is attributed to specific types of gpplications (IRP, IFTA,
etc.). For example, the mailroom supervisors contacted could not identify the average per unit cost of
an out-going package from the department/agency that processes IFTA.

The unit cost for each type of goplication is based on the actud cost of two types of packages received
from the state of Connecticut** The study team received an IRP package and a hazardous materids
package by mail from Connecticut. The unit costs were $2.19 and $2.39 respectively. According to the
mailroom staff that handled IRP in Connecticut, the cost of a package does not change based on the
distance the package is sent. Since IFTA and SSRS application were gpproximately the same size as
IRP applications (based on applications received from other case study dates), $2.19 was also used asa
proxy for delivery cogs for those gpplication packets. The gpplication packets are assumed to include
any ingtructiona booklets required to complete the gpplication.

The cost associated with faxing information is based on the underlying assumption that it costs an
average of 30 cents per page to send a fax. It is assumed only the actua application is faxed (no
ingructions). In the case of OS/OW (and other permits/credentias) the base cost per gpplication is 90
cents (3 pages multiplied by 30 cents per page).”

In order to determine whether or not the basdine cost estimates for mail and delivery were redidtic, the
team performed a“redlity” check exercise. The team obtained operating budgets from severd different
mailrooms in three different case study states. The basdine costs associated with ddivery for the
respective gpplication packets were compared to the overdl budget for the mailroom. In dl cases, the
total estimated mailing cost of the gpplication(s) in question was between one percent and 10 percent of
the tota operating budget for the mailroom.** The redlity check does not include fax codts, as mailrooms
are not responsible for sending faxes.

%9 The content and therefore the cost of similar application packets will vary between states. The cost of the packages from
Connecticut was used as a best-guess gpproximation.

40 Again, the cost per page of 30 cents is an average figure. This number may vary between states or even among different
agencieswithin states.

“! |t isimportant to note that different agencies are responsible for different aspects of the CV O permitting/credentialing process.
For example, in Connecticut the Department of Motor Vehicle mailroom services IRP, but the Department of Revenue
mailroom sarvices IFTA and CT Only permits. In Florida, the Department of Highway Safety and Motor Vehicles mailroom
sarvicesboth IRPand IFTA.
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The cost savings associated with reduced mail and delivery costs were estimated to be 50 percent of the
basdline costs.

6) New Revenue Collected Through Permitting & Credentialing

The basdline revenue generated through permitting/credentiaing is driven by the revenue collected by
type of application. The individud states provided the team with 1996 reported revenue figures for the
various types of permits/credentids.

Electronic permitting/credentiding is expected to generate new revenue for the state by increasing
voluntary regulatory compliance by motor carriers. New revenue collected through increased voluntary
compliance was edtimated using a benefit multiplier of 0.5 percent. In other words, ITSCVO
adminigrative processes are expected to result in an increase in regulatory compliance of haf of one
percent. Sendtivity andysis was performed at both the 0.75 percent and 100 percent levels. The 0.5
percent figure was sdected by the team as a conservative estimate of expected voluntary compliance
impacts resulting from state-wide implementation of various ITSCVO technologies that may affect the
adminigtrative process for permitting/credentiding.

Bendfits related to safety and clearance applications are discussed below.

Electronic Clearance & Automated Safety Management
There are four mgor benefits categories examined in this section:
1 Safety inspection cost savings,

2 New revenue generated through increased voluntary fuel tax compliance;
3 New revenue generated through increased citations; and
4) Cost savings redlized by reducing road damage due to oversizeloverweight carriers.

1) Safety Inspection Cost Savings
The basdline cost associated with safety ingpections is driven by the number of inspections by levd,
average time spent performing inspections by level, staffing requirement for Sate, and the wage rate.

The basdline cogt for conducting roadside safety ingpections differs by date. For the purpose of this
andyss, the difference in cogt is reflected in daffing requirements and the number of vehicles
ingpected rather than the time spent conducting the various levels of ingpections*? It is assumed thet the
average time spent conducting inspections is congtant across the eight case sudy Sates* Staffing
requirements and sdary ranges were provided by the individud case study states. The average sdary
range was etimated using the FTE method described in the previous section. Basgline ingpection costs
are caculated by multiplying the number of respective seff by the sdary parameters. Totd hours are
cdculated by multiplying the number of respective staff by 2,080 hours (1 FTE). The average hourly
wage is caculated by dividing tota cost by total hours.

“2 For the purpose of thisanalysis, only Level 1, 11, and 111 inspections are considered.

3 It isassumed Leve 111 inspections require an average of 15 minutes per vehicle, Leve 11 inspections an average 25 minutes,
and Levd | an average of 45 minutes.
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Exhibits VI-14a, VI-14b, and VI-14c illugtrate the methodology behind the wage estimation for
roadside safety ingpection personnd. A variaion of the FTE gpproach used throughout the report is
goplied in this case. Low cost and high cost sdary parameters are esimated for each of the labor

categories by smply multiplying the number of staff by the sdary range (as shown in Exhibit VI-114).

Exhibit VI-14a. Staffing Requirements

Title Staffing Requirement Salary Range Low Cost High Cost
CV Inspector 50 $20,000 - $30,000 $1,000,000 $1,500,000
Patrol Officer 25 $25,000 - $40,000 $625,000 $1,000,000
Total Labor 75 $1,625,000 $2,500,000

Sincethetota cost of ingpecting vehiclesis afunction of the average time spent performing the various
types of ingpections and the number of each type of ingpection performed, average hourly wage rates
were caculated. Exhibit VI-14b provides a typicd example for how the team cdculated wage retes.
Total hours are caculated by multiplying the staffing requirement for each labor category by 2,080
hours (1 FTE).* The low and high cost sdlary parameters in Exhibit VI-14a are divided by the tota
hours (Exhibit \V1-14b) to calculated average low and high wage rates for each |abor category.

Exhibit VI-14b. Hourly Wage Rates

Title Total Hours Low Wage Rate High Wage Rate
CV Inspector 104,000 $9.62 $14.42
Patrol Officer 52,000 $12.02 $19.23

A weighted average isthen caculated for dl |abor categories. The weighted average is afunction of the
gaffing requirements for each labor category divided by totd labor (Exhibit VI-14a), multiplied by the
wage rae. For example, the weighted average low was caculated by dividing the number of CV
ingpectors (50) by totd labor (75). This value is then multiplied by the low average wage rate for CV
ingpectors. The process is then repested for patrol officers. The two end results are added together to
form aweighted average low rate. Exhibit VI-14c provides the weighted averages for thisexample.

Exhibit VI-14c. Weighted Averages for Hourly Wage Rates
Weighted Average Low Weighted Average High

$10.42 $16.02

The basdline codts for safety ingpections were caculated once the weighted averages were estimated.
The number of ingpections performed by level was provided by the respective case Sudy Sates. The
average cogt per vehicle was calculated by multiplying the weighted average hourly wage by the
average ingpection time per vehicle. Low and high cost estimates were then caculated by multiplying
the number of vehicles inspected by the average cost of ingpection. Exhibit VI-15 provides an example
of basdine codt for safety ingpections.

4 Asisthe casein other affing calculations, it is assumed safety inspectors do not work overtime.
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Exhibit VI-15. Baseline Cost for Roadside Safety Inspections

Type Number Average Average Low Average High Low Cost High Cost
Inspection Time Cost / Vehicle Cost / Vehicle
Level | 10,000 0.75 hours $7.815 $12.015 $78,150 $120,150
Level Il 5,000 0.42 hours $4.376 $6.728 $21,880 $33,640
Level Il 1,000 0.25 hours $2.605 $4.005 $2,605 $4,005
Total 16,000 $102,635 $157,795

The cost savings associated with vehicle safety ingpections are estimated using a benefit multiplier
obtained from the American Trucking Association (ATA) study.* According to the ATA study, fixed
Site and portable diagnostic equipment and eectronic verification of driver service hours can reduce the
timerequired to conduct aLeve | ingpection by 10 minutes per vehicle. For the purpose of this study, it
isassumed that alLeve | ingpection takes an average of 45 minutes. Therefore, reducing the ingpection
by 10 minutes results in a timesaving of approximady 22 percent. A 22 percent timesaving was
goplied across dl three safety-inspection categories® Although this study does not etribute this
timesaving to any particular aspect of the ingpection process, it is assumed that much of the savings are
achieved by reducing/dimineting the redundant step of having inspectors/data entry clerks type the
information from ingpection formsinto acomputer database.*’

2) Fuel Tax Revenue

States currently collect revenue based on projected motor fuel use by motor carriers. The fud tax is not
caculated based on a the pump sdes, rather through an analyss of estimated truck Vehicle Miles
Traveled (VMT) per sate. Fud tax revenue is divided among states based on reported VMT within a
particular date. This method of accounting eliminates potential revenue collection discrepancies
asociated with motor carriers buying dl their fudl in states with low fuel prices, rather than buying fuel
based on VMT within a particular state. Since fud tax is based estimated VMT, carriers have some
incentive to minimize their VMT estimates. Electronic clearance is expected to promote increased
voluntary fud tax compliance among motor carriers by essentialy kegping more accurate records on
carrier routes and operating hours.

The basdline cost associated with fuel tax revenue driven by specid fud used by motor carriers and
diesd fud tax (per gdlon).

The case dudy States were not able to provide the study team with estimates on fud tax revenue
atributed to motor carriers® In order to etimate a basdine for fud tax revenue attributed to motor

45 Assessment of Intelligent Transportation Systems/Commercial Vehicle Operations (ITSCVO) User Services Qualitative
Benefit/Cost Analysis. Final Report. Prepared for FHWA by the ATA Foundation. August 1996.

“6 The timesavings attributed to each inspection category may not be uniform across the three categories. However, the study
team had no better information to work with, so it was assumed the 22 percent time savingswould be applied equdly to al three

inspection levels.

47 The study team does not attempt to differentiate between cost savings that are attributable to a reduction in the time spent
entering data (through the use of portable computers and/or pen-based systems) and any savings that may be attributable to
automated ingpection equipment such as mobile cameras and diagnostic equipment.

8 According to severa of the case study states, they do not track the percentage of revenue attributed to motor carriers versus
passenger vehicles (or other types of vehicles). Data relating to fuel tax revenue is focused on bottom line revenue rather than
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cariers, the team edtimated the basdine tax based on reported specid fue highway usage in each
date® It was assumed that 90 percent of total specid fud use (on highways) is atributed to motor
cariers. The tota number of gdlons of fud was then multiplied by the diesdl fud tax rate in the
repective sate. This number provided the team with an estimate of totd basdline fud-tax revenue
based on 1995 fud use.

New revenue from increased voluntary fud tax compliance was cdculated by gpplying a benefit
multiplier to the basdine fud-tax revenue number. In this case, the study team used a multiplier of 1.00
percent. It is assumed there will be a one-percent increase in revenue due to increased voluntary fud tax
compliance due to ITSCVO clearance gpplications. The study does not define a percentage increase in
compliant motor carriersfor fue tax, only an estimated percentage-increase in revenue.

3) New Revenue from Citations

Electronic clearance will enable enforcement personnel to target non-compliant carriers to be both
weighed and ingpected. In the short-term, the number of citations issued by state enforcement personnd
is expected to increase due to improved targeting. With an increase in the number of citations issued,
revenue from citations is aso expected to increase in the short-term.

New revenue generated from increased citations is driven by the number of citations issued, the
basdline revenue from citations, the average amount of fine, and the carrier violation rate.

Basdine revenue from citations was provided for most of the case study states for 1996. The states dso
provided the study team with information regarding the number of citations and out-of-service orders
issued as well as the number of vehicle processed (weighed and/or inspected). Using this information,
the study team calculated the average amount of each fine by dividing total revenue from citations by
the number of citations issued. The violation rate was cadculated by dividing the number of citations
issued by the number of vehicles processed* In cases where the tota revenue from citations was not
provided, an average fine of $180 was used.

Expected new short-term revenue collected due to improved targeting of non-compliant carriers was
edimated by assuming a 1.5-percent increase in the number of citations issued and multiplying the new
citation number by the average fine. Sengtivity andyss was performed for a 0.5 percent and 2.5
percent increase in the number of citations issued. Sengtivity analysis was dso performed using an
average fine of $250.5* The basdine revenue was then subtracted from the new revenue cdculation to
capture expected additiona revenue generated through a short-term increase in the number of citations
issued. Only short-term revenue will be effected. It is assumed overdl compliance will increase in the
long-term asaresult of ITS'CVO.

the proportion of revenue attributed to any particular vehicle class. Likewise, according to FHWA's Motor Fuels Division, data
isnot available on aper state basis regarding the percentage of motor fud receipts attributed to motor carriers.

“ Highway Satistics. 1995. USDOT, FHWA.

% The violation rateis only a proxy. Since vehicles may be cited more than once and the same vehicle may be both weighed and
inspected (possibly double counting the number of vehicles processed), the team does not have an exact measure of the violation
rae.

®1 According to Kaavaris and Sinha, the average fine issued to non-compliant carriersis about $250. Ingtitutional 1ssues Related
to the Application of Intelligent Vehicle Highway Systems Technologies to Commercial Vehicle Operations in Indiana.
Kdavaris and Sinha. Purdue University, 1994.
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4) Reduced Roadway Damage from Overweight Carriers

The reduction in premature deterioration of highways has been identified as potentidly one of the
greatest benefits of eectronic clearance®? With that in mind, the sudy team has evauated the basdine
cods associated with pavement damage dtributed to motor carriers and has dso performed a
subsequent cost saving andlysis. The andysis is based on a smilar andyss peformed in the
HEL P/Crescent study.

Basdine roadway damage cogts attributed to motor carriersis driven by the digtribution of annud VMT
by combination trucks, the annud VMT by functiona class, and the basdine ettimate of roadway
damage provided by Oregon Department of Trangportation (OR DOT).

Basdine combination truck VMT is estimated by multiplying the distribution of annua VMT by
combination trucks by functiond class by annud VMT by functionad dass (as provided in 1995
Highway Statigtics). Theresult is an estimate of VMT by combination trucks by functional class.

The annud cost of pavement damage is estimated by comparing the case study dates to the basdine
date used in the HEL P/Crescent evaduation (Oregon). Tota combination truck VMT for each of the
case sudy states is compared to the Oregon basdline and scaled.** According to the HEL P/Crescent
evauation, Oregon DOT edtimated that combination trucks are responsible for around $20 million in
roadway damage a year. The $20 million serves as the Oregon basdine and is adjusted by the overal
truck VMT for each case sudy sate™

Cogt savings are estimated by gpplying a 0.5 percent benefit multiplier to the basdline cost for each
date. The multiplier represents a 0.5 percent reduction in pavement damage due overweight trucks. The
multiplier does not represent a 0.5 percent decrease in oversze/overweight trucks, rether, a 0.5 percent
decrease in the cost of pavement damage attributed to oversizeloverweight carriers. Sengtivity analyss
was a0 performed for a0.25 percent reduction and a 0.75 percent reduction in overweight carriers.

FINDINGS

Summary cost savings/benefits figures are provided for the case study dtates in Exhibit VI-16. The
numbers reported in the exhibit include only the new revenue and cost savings described in the
previous section. The figures presented below represent study estimates for the maximum expected
benefits atributed to each category. The cost savings presented in ExhibitV1-16 are presented in red
dallars and are not based on the deployment schedules discussed in ChaptersV and VI (i.e. there is no
time lag for benefits redization). In redity, the magnitude of cost savings redized by each sate will be
directly affected by the deployment schedule for the various ITSICVO gpplications and atime lag for
redizing individua savings. The impact of the different deployment schedules and time lags for
benefits redization are discussed in detail in Chapter VII.

52 Appendix A: On-Ste Analysis of HELP Technologies and Operations Evaluation Report Draft. Castle Rock Consultants.
October 1993.

%3 For the purpose of this analysis, pavement damage is a function of combination truck VMT per state as compared to the
Oregon basdine

% These steps are detailed in the Task 11 Technical Working Paper, Appendix 3.
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Exhibit VI-16a. Public-Sector Administrative Cost Savings ($000)

Electronic Permitting/Credentialing (Annual Maximum Savings)

Processing Reprocessing Compliance Paper Mail and Application Total

Applications Applications Audits Costs Delivery Revenue
California $1,510-$2,007 $66-$84 $295-$525 $87 $391 $1,215 $3,564-$4,309
Colorado $100-$173 $3-$6 $808-$1,312 $5 $40 $75 $1,031-$1,610
Connecticut $266-$362 $5-$6 $93-$139 $11 $96 $117 $587-$729
Delaware $57-372 $3-$4 $59-$83 $4 $31 $48 $202-$241
Florida $304-$485 $25-$37 $102-$143 $33 $269 $279 $1,012-$1,247
Kentucky $204-$380 $8-$14 $66-$99 $16 $106 $276 $676-$891
Minnesota $277-$449 $18-$28 $76-$120 $9 $72 $234 $685-$912
New Jersey $277-$388 $13-$18 $83-$165 $14 $145 $79 $611-$810
Total $2,995-$4,316 $141-$197 $1,582- $179 $1,150 $2,323 $8,370-$10,751

$2,586
Source: Apogee Research
Exhibit VI-16b. Public-Sector Roadside Cost Savings ($000)
Automated Roadside Management (Annual Maximum Savings)
Safety Data Fuel Tax Citations Reduced Weight - Total
Inspections Collection Roadway Distance Tax
Damage
California $1,048 $63-$105 $3,418 $122 $750 NA $5,401-$5,443
Colorado $66-$68 $71-$98 $527 $38 $80 NA $782-$811
Connecticut $19-$43 $69-$79 $325 $72 $40 NA $525-$559
Delaware $4-83 $44-$100 $63 $1 $18 NA $130-$190
Florida $83 $38-$69 $2,160 $158 $238 NA $2,677-$2,708
Kentucky $82-$177 $37-$79 $702 $12 $109 $120 $1,062-$1,199
Minnesota $38-$50 $47-867 $412 $21 $79 NA $597-$629
New Jersey $54-$86 $50-$79 $596 $74 $128 NA $902-3963
Total $1,394-$1,563 $419-$676 $8,203 $498 $1,442 $120 $12,076-
$12,502

Source; Apogee Research
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Cost Savings Attributed to Electronic Permitting/Credentialing

Summing across al eght casedudy dates totd cost savings atributed to eectronic
permitting/credentiding range from $8.4 million to $10.8 million annudly. The largest cost savings
atributed to dectronic permitting/credentiding are redized in the form of labor savings for
processing/reprocessing gpplications and labor savings for compliance auditing. Annua cost savings
range from $3.1 to $4.5 miillion for processing and reprocessing gpplications, and from $1.6 to $2.6
million for compliance auditing. Paper cost savings are expected to generate the smalest bendfits in
terms of totdl dollar savings. This should be expected, as paper costs represent ardatively smal portion
of agency basdline costsin the individua case study States.

The expected cost savings from dectronic permitting/credentiding vary greetly between case sudy
dates. State agency cost savings attributed to eectronic permitting/credentialing range from around
$200,000 per year in Delaware (low case) to around $4.3 million per year in Cdifornia (high case).
Median annud savings generaly range from between $600,000 to $300,000 in the eight case study
dates. Tota savings for Connecticut, Kentucky, Minnesota, and New Jersey dl fdl into thisrange.

Cost Savings Attributed to Automated Roadside Management

Totd cost savings attributed to ITSrelated roadside applications (electronic clearance and automated
roadside safety ingpection) range from $12.1 to $12.5 miillion annudly. As shown in the tables, totd
cost savings for ITSrdaed roadsde management gpplications are dightly higher than tota
benefits/cost savings for dectronic permitting/credentiding for the case study dtaes. The largest
savings redized for automated roadside management are generated through increased annud fud tax
revenues. ITSYCVO is expected to promote increased voluntary fuel tax compliance in the case study
gates. Annud benefits attributed to increased fudl tax revenues are estimated to be around $8.2 million
in the eight case study dates. Increased short-term revenue from issuing new citations generates the
smdlest benefitsin terms of dollar values—around $500,000 per year

Expected savings for automated roadside systems vary gregtly between states. Annud state benefits
range from $130,000 in Delaware (low case) to $5.4 million in Cdifornia (high case). Median annud
savings attributed to automated roadside management range from around $700,000 to dightly less than
$1,000,000. Total roadside benefits for Colorado and New Jersey fall into thisrange.

Exhibit V1-17 presents totd summary savings by Sate.

5 New revenue from weight distance taxes is not used for comparison, because, of the eight casestudy states, only Kentucky
usesathird structure tax.
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Exhibit VI-17. Summary of Annual Cost Savings by State ($000)

State Low High
California $8,965 $9,751
Colorado $1,814 $2,421
Connecticut $1,112 $1,288
Delaware $332 $431
Florida $3,688 $3,956
Kentucky $1,739 $2,091
Minnesota $1,282 $1,540
New Jersey $1,512 $1,773

Asshown in Exhibit V1-17, the range of total expected cost savings varies considerably across the eight
case study dtates. Cdifornia redized the greatest benefits—$9.0 million to $9.8 million per year, while
Delavare redized the smdlest benefits—$332,000 to $431,000. The gate of Florida is expected to
receive the second largest totad cost savings ($3.7 million to just under $4.0 million per year), followed
by Colorado ($1.8 million to $2.4 million per year) and Kentucky ($1.7 million to $2.1 million per
year). The benefits for the remaining three case study states range from $1.5 million to $1.8 million per
year in New Jarsgy, from $1.3 million to $1.5 million in Minnesota, and from $1.1 million to $1.3
million in Connecticut.

OTHER BENEFITS

As mentioned in the preceding section, this study does not attempt to quantify benefits that accrue to
the motor carrier industry or the genera public (such as cogt savings derived from flegt management
practices or safety-rdlated benefits). This section will present a summary of ITSCVO benefits that
gppear in other sources. Industry-related and societal benefits that are not specifically addressed in this
study will be briefly discussed here.

The sudy team relied on severd key sources for quantified information on ITS/ICVO benefits. These
sources provided indght into possble gsate agency-rdated cost savings and benefits as wel as
providing information about other types of benefits that were not explicitly examined in the sudy.
There are Six primary sources for thisinformation. They are presented in Exhibit 1V-18 & the end of the
chapter.®

These sources helped the study team conceptudize various potentia cost savings or benefits associated
with the three ITS/CVO functions. Severd of the sources dso provided information regarding potentia
benefit multipliers. Severd of the benefits multipliers presented in the source literature were used as the
foundation for the benefits andyss. The study team took great care to ensure our interpretation of the
benefits described in these various studies was correct. It should be noted, however, that the team did
not perform a critica review of the methodologies or underlying assumptions contained in any of the
studies, and generdly accepted the analysis results as given.

Exhibit VI-19 summarizes the findings presented in the Sx studies. These ratios are presented so the
reader may glean some information about the expected benefits associated with ITS/CVO that were not
specifically examined in the NGA study. It is not appropriate to add these ratios to the ratios presented

% Thereisavast array of sourcesthat address I TS/CVO in some way or another. For the most part, however, very few of these
sources present quantified estimates for ITS/CVO costs and benefits.
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in Chapter VII of this report. The results presented in Exhibit VI-19 should not be used to describe or
daborate upon any of the results presented in this report. 1ssues such as the compatibility of various
ITSYCVO functions or user services, the potentid double counting of both benefits and costs, and

generd inconsgtencies relating to the underlying assumptions and study methodology prevent the use
of the ratios presented in this exhibit in tandem with the results of this study.

APOGEE RESEARCH, INC. Page 81



Budgetary Implications of ITS/CVO for State Agencies

Analysis of Benefits

Exhibit VI-18. Primary Sources of Benefits Information

Study

Services / Technologies Examined

Segment Examined

ATA

CV Administrative Process

Electronic Clearance

Automated Roadside Safety Inspection
On-Board Safety Monitoring

Hazardous Materials Incident Response
Freight Mobility

Industry or private sector

COVE

Electronic Clearance
One-stop/no stop shopping
Automated Roadside Safety Inspection

Both public sector and private sector

Dakota’s
Provides a review of
existing studies

CV Administrative Process

Electronic Clearance

Automated Roadside Safety Inspection
On-Board Safety Monitoring

Hazardous Materials Incident Response
Freight Mobility

Industry or private sector (based on ATA study)

Purdue Weigh-in-Motion Public and private sector
Provides a review of Automatic Vehicle Identification
existing studies Automatic Vehicle Classification
HELP/Crescent Weigh-in-Motion Public and private sector

Automatic Vehicle Identification
Automatic Vehicle Classification

Advantage I-75

Weigh-in-Motion
Automatic Vehicle Identification
Automatic Vehicle Classification

Public and private sector (few benefits are
quantified)
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Exhibit VI-19. Reported Benefits

Study

Reported Benefits or Cost Savings

ATA

CV Administrative Process (2.0: 1t019.8: 1)

Electronic Clearance (1.9:1t07.5:1)

Automated Safety Inspections — Vehicle Inspections (positive benefits with no direct costs)
Hours of Service Reporting and Verification (1.1: 1t0 1.6 : 1)

On-Board Safety Monitoring (<0.1:1t005: 1)

Collision Avoidance (undetermined)

Hazardous Materials Incident Response (0.4:1t03.0: 1)

Freight Mobility (1.5: 1t05.0: 1)

COVE

Public Sector (State Agencies)

Electronic Clearance (3.2:1t018.9:1)

One-Stop/No Stop Shopping (3.3:1t014.9: 1)
Automated Roadside Safety Inspection (2.5:1t09.2: 1)

Private Sector (Motor Carriers)
Electronic Clearance (3.5: 110 16.0: 1)
One-Stop/No Stop Shopping (1.2:1t04.0: 1)

Dakota’s

Administrative Process

Truckload (7.6 :1t09.4: 1)

Less-Than-Truckload (6.9:11t07.9:1)
Truckload/Less-Than-Truckload (3.2:1t03.8: 1)
Private Fleets (5.8:1t0 7.0 : 1)

Other Carriers (5.1:1t06.1:1)

Local Carriers (20:1t02.3: 1)

Regional Carriers (4.8:11t05.7:1)

National Carriers (12.0: 1t0 14.4: 1)

Electronic Clearance

Truckload (3.8:1t07.5: 1)

Less-Than-Truckload (2.8:11t055: 1)
Truckload/Less-Than-Truckload (2.8:1t05.6: 1)
Private Fleets (2.9:1t05.8: 1)

Other Carriers (2.1:1t04.1:1)

Local Carriers (2.4:1t04.6: 1)

Regional Carriers (3.2:1t06.4: 1)

National Carriers (3.6:1t07.2: 1)
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Exhibit VI-19. (cont.) Reported Benefits

Study Reported Benéefits or Cost Savings
Purdue For the state of Indiana
Weigh-In-Motion
65 mph w/mainline bypass (annual cost savings of $268 million)
40 mph wioff-line sorting (annual cost savings of $231 million)
20 mph wioff-line sorting (annual cost savings of $137 million)
Safety Enhancement ($3.8 million annually)
Paperwork Reduction
State Benefits ($3.6 million for 10% participation to $5.5 million for 30% participation)
Motor Carrier Benefits ($18 million for 10% to $53 million for 30%)
Increased Enforcement Revenues ($22 million each year from citations)
HELP/Crescents? State Mainline Benefits

Highway-Related Data Collection and Processing (average cost savings of $55,373
per site)

Hazardous Materials Tracking (average annual cost savings per HELP site $14,072)
Improved Collection of Mileage-Based Taxes (average annual savings per HELP
site $10,023)

Mainline Weight Enforcement (average annual savings per HELP site $24,192)

State Weigh Station Benefits
Reduced Operating Costs (reduced operating costs per year per station $60,000)
Automated Credentials ($3.7 million per year per state)
Automated Safety Inspection Scheduling (average annual state savings $253,406)

Carrier Benefits
Time Savings due to Mainline Bypass (average net savings per truck $1,329)
Time Savings from In-Station Bypass (average net savings per truck $991)
One-Stop Shopping ($40 annual net savings per truck)
Fleet Management (annual net benefits of $375 per truck)

Advantage I-75

Study was used to provide general guidance.

57 The benefits and/or cost savings presented for the HEL P/Crescent evaluation are based on the medium-case savings.
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VII.

The andyss presented in this chapter builds directly on earlier chaptersincluded in this report—namely
Chapter V. Analysis of Costs and Chapter VI Analysis of Benefits. Chapter VII focuses on estimating
incrementa Budgetary Benefit/Cost Ratios BBCRs) to evaduae the deployment of three specific
ITSCVO goplications from the public agency perspective. Incrementa andysis examines the margind
effects of adopting specific ITS/CVO gpplications or technologies as compared to the current basdine
practices within each State.

The purpose of the andysisisto directly compare the expected cost savings of ITSCVO deployment in
each date to the codts of ITSCVO deployment in each state. Due to differences in CV-related
adminigtrative processes/procedures and government sructure within each date, results are not
averaged across the case dudy dates. A separate agency rétio is caculated for both dectronic
permitting/credentiding and automated roads de management in eech of the eight case study dates.

BENEFIT/COST ANALYSIS & THIS STUDY

Benefit/Cogt Andysis (BCA) is an andyticd gpproach commonly used to evauate public investment
decisons. It provides a framework for identifying various impacts associated with specific investment
decisons and assigning vaues to those impacts. BCA involves assessing the resources invested in a
project and comparing them to the benefits of the project over itslifetime.

In BCA, a stream of congtant dollar benefits and costs is estimated for the lifetime of a project. Both
future benefits and future costs are messured reletive to the basdine scenario and discounted over
time®® The various scenarios can then be compared to one another and/or to the basdline scenario in
annudized terms. BCA should include dl related benefits and codts for a particular project, including
both direct and indirect costs* This study does not, nor was it ever the intention of this study to do so.

Ingtead, the sudy examines the impacts on date budgets of invesment in ITSYCVO and intentionaly
sets asde many direct and indirect investment benefits such as safety and operationa benefits from
sreamlined operations. Therefore, the ratios and results presented in this study must be interpreted
carefully. In traditiona benefit/cost andyss, for example, a benefit/codt ratio grester than one means
that the project's benefits exceed its codts. Likewise, ratios less than one imply an undesrable
investment. Thisis not the case in the results presented in this report.

Therefore, the reader of this report must consider, in addition to the budgetary benefits presented
herein, the specific circumstances associated with a given gate' s invesment in order to understand the
broader benefits associated with a given invesment and judge the relative merits of the investment in
consderation of those benefits.

%8 Discounting captures the opportunity cost or value of resources over time.

%9 The difficulty of conducting BCA is not with the methodology, but in making sure that all relevant costs and benefits have
been identified and quantified. Thisis not an easy task.
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METHODOLOGY
The benefit/cost methodology utilized five distinct steps:
1 Cdculation of life-cycle for benefits and cogts for ITSCVO in each of the case study

dates,
2 Sdection of the time frame for the analys's,
3 Digtribution of benefits and costs across the sdlected time frame;
4) Cdculation of present vaue of ITSCVO benefits and costs, and
5) Edtimation of benefit/cost ratios.

Calculation of Life-Cycle Benefits & Costs

Timeis a critical dement in evauating the cogts and benefits of various investment scenarios. In the
cae of this andyss there is a lag between the costs of ITSCVO deployment for the various
gpplications and the redizaion of benefits. The lag varies between the four deployment scenarios®
Because the time dimension is a critical agpect of BCA, the information describing the various
scenarios must be time-specific. This means that both costs and benefits are calculated year-by-year for
the basdline scenario and al four investment scenarios.

In theory, BCA should be conducted for the life cycle of the project. In redlity, practitioners and
planners sometimes have a limited understanding of the projected life cycle for various projects. Since
the sudy team has limited information regarding deployment and expected life cycle of the specific
ITSCVO gpplications in the case study dtates, the cdculations of life-cycle benefits were based on
hypothetica deployment scenarios over aten-year time period.

Certain types of benefits may not be redized until a system is fully deployed. In other cases, partid
benefits may accrue as a system is in the process of being deployed. How soon benefits are redlized and
the magnitude of the benefits may aso depend on carrier participation in some cases. For example, the
physicd deployment of a Weigh-In-Mation (WIM) system done yields no benefits. Benefits begin to
accrue when carriers purchase transponders and begin to participate in the WIM program. If carriers
cannot communicate with the roadsde enforcement officids, no benefits will accrue to ether the
carier or the dae The lifecyce andyds condders both complete deployment and
participation/penetration rates.

In addition to the four ITS/ICVO deployment scenarios, the study team developed benefits redization
functions, or benefits lag functions for each scenario. The functions account for the time lag between
ITSICVO deployment and the redlization of the respective benefits associated with each application.

Exhibits VII-1, VII-2, VII-3, and VII-4 present the individua deployment scenarios dong with thelr
respective benefits redization functions.

€0 The four deployment scenarios are; 1) Electronic Credentialing (conservative), 2) Electronic Credentialing (aggressive), 3)
Automated Roadside Management (conservative), and 4) Automated Roads de Management (aggressive).
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Exhibit VII-1. Electronic Permitting/Credentialing (Conservative Scenario)
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Exhibit VII-2. Electronic Permitting/Credentialing (Aggressive Scenario)
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Exhibit VII-3. Automated Roadside Management (Conservative Scenario)

100%

80%]

60%-]

40%-

20%

0% T
Nl

(End of year)

Deployment — — Benefits

Exhibit VII-4. Automated Roadside Management (Aggressive Scenario)
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Time Frame of the Analysis

The sdlected time frame for the andyssis ten years. For the purpose of this andyds, it is assumed dll
ITSICVO gpplications will be fully deployed in a ten-year time frame. Although some States may
actudly invest in these technologies in a more aggressive manner, it is likdy that many dates will
digribute their invesments over a longer period of time. States may ddlay or dagger investment in
ITSYCVO for numerous reasons including concerns about carrier participation, budget congraints,
available technology, and issues regarding standardization of ITS/CVO technologies or practices.

Distribution of Benefits & Costs

As mentioned in the preceding paragraph, costs are distributed across the ten-year time frame based on
the deployment schedule. Benefits are distributed based on the benefits redization function. The
andyds does not necessaxily illugtrate full life-cycle costs and benefits for the various components of
the ITSCVO infragtructure. Only the portion of the equipment costs thet fal within the ten-year time
period is included in the cost andyds. For example, recurring capitd costs such as equipment
maintenance and replacement costsoutside of the ten-year time frame are not included in the andlyss.
Smilarly, only the agency benefits redized during the analyss period are counted. This cavest is
particularly important in interpreting the BBCRs because the mgority of potential benefits will be not
even begin to be redlized until around year Sx or seven for most scenarios in the andysis (See Exhibits
VII-1, VII-2, VII-3, and V1I-4.)

The choice of an gppropriate discount rate can dter the value of streams of benefits and costs over time.
Discount rates typicaly receive afar amount of atention when conducting BCA for this reason. For
the purpose of this study, a discount rate of seven (7) percent is used.®* Other rates may be used for
sengtivity testing.

Budgetary Benefit/Cost Ratios

The BBCR issmply caculated by dividing the discounted stream of benefits by the discounted stream
of costs. BBCRswere caculated for each of the four scenarios described earlier. Exhibit VII-5 presents
the BBCRsfor the two dectronic permitting/credentialing scenarios. Exhibit V11-6 presents BBCRs for
the two automated roads de management scenarios.

61 A seven (7) percent discount rate is recommended by the Congressional Budget Office for usein public investment analysis.
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Exhibit VII-5. State Agency BBCRs for Electronic Permitting/Credentialing*

States Conservative Aggressive
Low Cost High Cost Low Cost High Cost
California 7.45 6.57 7.55 6.64
Colorado 5.93 6.29 6.02 6.39
Connecticut 2.50 2.06 2.54 2.09
Delaware 0.99 0.52 1.00 0.53
Florida 4.32 3.02 4.37 3.06
Kentucky 3.79 2.25 3.84 2.28
Minnesota 2.16 2.06 2.19 2.08
New Jersey 2.74 2.09 2.78 2.12

* Not all costs and benefits attributed to electronic credentialing are included in this analysis

Exhibit VII-6. State Agency BBCRs for Automated Roadside Management*

States Conservative Aggressive
Low Cost High Cost Low Cost High Cost
California 0.13 0.08 0.15 0.09
Colorado 0.13 0.08 0.16 0.10
Connecticut 0.04 0.02 0.05 0.02
Delaware 0.08 0.06 0.10 0.07
Florida 0.11 0.05 0.12 0.06
Kentucky 0.07 0.04 0.08 0.05
Minnesota 0.04 0.02 0.05 0.03
New Jersey 0.08 0.05 0.10 0.06

* Not all costs and benefits attributed to automated roadside management are included in this analysis

Asshown in ExhibitsV11-5 and VII-6, the BBCRs for the individua case study states associated with
the eectronic permitting/credentialing gpplication are generdly greater than one. On the other hand, the
BBCRs for the individud case study States associated with automated roadside management are al
sgnificantly less than one.

In the case of ectronic permitting/credentiding, the state of Cdifornia is shown to have the highest
BBCR—7.55 in the Aggressive Low scenario. Delawareis the only state found to have aBBCR of less
than one for permitting/credentialing. Both the Conservative High and Aggressive High scenarios have
BBCRsaround 0.5. TheBBCRs are generdly the highest in the Aggressive Low scenario for dl eight
case study dtates.

In the case of automated roadside management, the BBCRs for al eight case Sudy Sates are below 0.2.
As in the case of dectronic permitting/credentiding, the BBCRs are generdly the highest in the
Aggressve Low case.

Intuitively, one might expect the BBCRs to be highest in the aggressive scenarios. Since deployment is
being aggressvely pursued in these scenarios, benefits accrue much more quickly than in the
consarvative scenarios. However, it is dso true that operating and maintenance (O&M) codts are
sgnificantly higher in the aggressive scenarios than in the conservative scenarios.
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Interpretation of the Results

Care should be taken in interpreting the results presented in this study. There are severd key issues to
remember.

» Budgetary benefit/cogt ratios represent only direct financial costs and benefits accruing
to state agencies—While the vast mgority of costs for these ITS/CVO applications accrue to
the public sector, only asdected set of benefits areincluded in this anaysis®?

» The time frame of the study is ten years—While the limited time frame of this study
assumes complete deployment of the respective systems within ten years (i.e, dl sart up
cogts are redlized), maximum benefits generally don't begin to accrue until between years Sx
or eight of the andyss. That is, if the time frame of the andyss were extended, the full
potentia of expected benefits could be included.

The conclusion tha investing in eectronic permitting/credentiding is worthwhile, while investing in
automated roadsde management is not worthwhile, is not the correct interpretation of these results.
Basad on the results of this study, ectronic permitting/credentiaing yields net positive benfits in
seven of the eight case study States from the State agency perspective done. This finding is significant
because even though the potentid benefits accruing to motor carriers are excluded for the application,
over 87 percent of the case sudy dates have favorable BBCRs for dectronic permitting/credentialing
in dl four scenarios® Based on the benefits expected to accrue to state agencies alone, investment in
eectronic permitting/credentiding is judtified.

Automated roadsde management gpplications focus on safety-redated issues and perhaps more
importantly, on permanently changing the way motor carriers and state enforcement and regulatory
personnd conduct their business. This study does not examine the possble safety implications of the
roadsde sysem. Nor does this study atempt to measure how improving long-term regulatory
compliance among motor carriers will affect the individual states, motor carriers, or the nation as a
whole.

Basad on this study, it is reasonable to conclude that investment in automated roadside management
gpplications cannot be judtified based on the potentid benefits accruing directly to state agencies alone
However, as identified in severd ingances in this report, not all benefits from automated roadside
management gpplications are included in the scope of the BCA undertaken for this study. Clearly, there
is potentia for the BBCRs to change draméticaly once many of the excluded benefits attributed to
these applications (such as a reduction in the number and severity of incidents, industry-based time
savings, and improved air quality) areincluded (see Exhibit VV1-19in Chapter V1 for examples).

States may be better served by examining the individud costs and benefits associated with the
ITSCVO agpplications. Examination of the costs and benefits associated with each of the scenarios will
give readers a clear idea of the magnitude of investment required in each scenario, adong with the
megnitude of potentid benefits. The present vadue tenyear costs and benefits for eectronic
permitting/credentiding are presented in ExhibitsV11-7 and V1I1-8 respectively.

%2 For the purpose of this study, the study team looked only at cost savings accruing directly to state agencies as well as new
revenue accruing to state agencies.

%3 The potential benefits accruing to motor carriers from dectronic permitting/credentialing are expected to be significant, while
the potential costs to motor carriers are expected to be relatively minor. The state agency will bear the cost of setting up the
system network, collecting and compiling data. The state will simply need to connect to the system.
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Exhibit VII-7. State Agency Costs for Electronic Permitting/Credentialing*
(Ten-Year Totals, discounted—$ Millions)

States Conservative Aggressive

Low High Low High
California $2.0 $2.7 $2.1 $2.9
Colorado $0.7 $1.1 $0.8 $1.1
Connecticut $1.0 $1.5 $1.0 $1.6
Delaware $0.9 $1.9 $0.9 $2.1
Florida $1.0 $1.7 $1.0 $1.8
Kentucky $0.7 $1.7 $0.8 $1.8
Minnesota $1.3 $1.9 $14 $2.0
New Jersey $0.9 $1.6 $1.0 $1.7

* Not all costs attributed to electronic credentialing are included in this analysis

Exhibit VII-8. State Agency Benefits for Electronic Permitting/Credentialing
(Ten-Year Totals, discounted—$ Millions)

States Conservative Aggressive

Low High Low High
California $14.9 $18.0 $16.0 $19.4
Colorado $4.3 $6.7 $4.6 $7.2
Connecticut $2.5 $3.0 $2.6 $3.3
Delaware $0.8 $1.0 $0.9 $1.1
Florida $4.2 $5.2 $4.5 $5.6
Kentucky $2.8 $3.7 $3.0 $4.0
Minnesota $2.9 $3.8 $3.1 $4.1
New Jersey $2.5 $3.4 $2.7 $3.6

* Not all benefits attributed to electronic credentialing are included in this analysis.

The net present value of ten-year costs and benefits for automated roadside management are presented
in Exhibits V1I-9and V11-10 respectively.

Exhibits VII-9. State Agency Costs for Automated Roadside Management*
(Ten-Year Totals, discounted—$ Millions)

States Conservative Aggressive

Low High Low High
California $40.9 $81.0 $95.7 $187.6
Colorado $6.6 $12.5 $14.7 $27.3
Connecticut $13.5 $34.0 $30.6 $75.4
Delaware $1.8 $3.9 $4.1 $9.2
Florida $29.5 $60.5 $71.4 $140.4
Kentucky $17.6 $33.3 $40.6 $76.0
Minnesota $16.7 $33.8 $38.7 $76.2
New Jersey $12.9 $24.4 $26.5 $50.1

* Not all costs attributed to automated roadside management are included in this analysis.
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Exhibit VII-10. State Agency Benefits for Automated Roadside Management*
(Ten-Year Totals, discounted—$ Millions)

States Conservative Aggressive

Low High Low High
California $5.2 $6.5 $14.1 $17.6
Colorado $0.9 $1.0 $2.3 $2.6
Connecticut $0.6 $0.7 $1.6 $1.8
Delaware $0.2 $0.2 $0.4 $0.6
Florida $3.1 $3.2 $8.4 $8.8
Kentucky $1.2 $1.4 $3.2 $3.9
Minnesota $0.7 $0.8 $1.8 $2.0
New Jersey $1.0 $1.2 $2.7 $3.1

* Not all benefits attributed to automated roadside management are included in this analysis.
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VIIl.

Decison-makers face sgnificant uncertainties when evauating options and developing plans for
ITSCVO investments. This sudy addresses a sgnificant gap in the informationa resources available
to decision-makers; however, it is crucid that these findings be utilized in the proper context.

ROLE OF THE PUBLIC SECTOR

In generd, the public sector pursues policies and initiatives that maximize benefits to society asawhole
(ctizens and private enterprises both) rather than its own “profit.” Achieving this objective is
complicated by the competing needs of society (eg., whether to invest in roads or education), the
multitude of investment options within each need (what roads to build), and the redlity of constrained
budgets. Given this framework, the cost andysis portion of this Sudy is of critical importance to the
date because it provides information pertinent to al three aspects of this framework, especidly the
budget congraint. The cost savings andysis is dso important because it demondrates the degree to
which codts are offset by direct financid and/or operationa benefits. In this context, the primary use of
the findings is to characterize the net public codts, the retio indicates whether the project pays for itsdf
from a public agency standpoint aone, or if, like many public sector initiatives, it requires additiond
funding from the sponsoring agency or another source. However, the budgetary benefit/cot ratio by
itself doesnot indicate whether or not a project is an gppropriate investment for the public sector.*

Bendfit/cost analys's, as defined in this study, applies to the public sector in a very different way than it

applies to the private sector or society as awhole. Many functions of the public sector thet are of vita

importance to dl of society require condderably more funding than they may generate in direct
revenue. In fact, many public sector functions do not generate direct revenue, which is often precisaly

why the public sector has assumed responshility for that certain function. For example, there is no
debate that fire and rescue squads are absolutely essentiad to any community, yet these services generate

no direct revenue to pay the codts inherent in the sarvice. Nationd defense is another example of a
function of the public sector (at Sgnificant expense to tax-payers) that is not fiscaly saf-supporting,

nor are the benefits of this investment tangible on adaily bass.

The ratios presented in this study should be viewed in this same context. This sudy examines the
implications of changing the business practices of ITSYCVO regulatory enforcement. Regulation of
certain activities is widely accepted as a necessary function of the public sector (athough the extent of
this regulation is somewhat open to question.) Society benefits from regulation, but without the public
sector to coordinate this activity, these benefits are unlikely to be redized. Thus, dthough this study
finds that the public sector (budgetary) benefit/cogt ratios for eectronic clearance and safety are less
than 1:1, it should not be inferred that ITSYCVO is not a vidble and dtractive investment for date
agencies.

& Asdefined in this study, the benefit/cost ratio only considers direct financial agency benefits costs.
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L IMITATIONS OF THE METHODOLOGY

As noted earlier in this report, this sSudy adopted a consstently conservetive approach to estimating
agency costs and benefits. Where possible, costs reflect actud state deployment plans and actua costs
for specific equipment packages. Smilarly, benefits represent observed labor savings and operationd
efficiencies where posshble. In cases where empirical data were not available, the study team was
careful to avoid under-estimating costs and over-estimating benefits.

Smilaly, the deployment rates and time frame sdected for this andyss lend themselves to
conservetive benefits estimates. For example, the aggressive deployment scenario results in cost
accumulation, while early benefits assume a lag between investment and redization of cost savings—
another consarvative assumption. Likewise, the ten-year andyss period results in some scenarios in
which full benefits of ITS/CVO investment are either not redized, or some are counted for only a few
years. In practice, Sates will continue to regp significant benefits of ITSYCVO wdl &fter the tenth yer,
while cogts are generdly diminished in the later years®

UNCERTAINTIES IN PROJECTING COSTS & B ENEFITS

In addition to the consarvative assumptions employed in this study, is dso important to understand the
uncertainties inherent in projecting costs and benefits for high-technology systems that are not yet
widespread. Codts are difficult to estimate smply because ITSYCVO is subgtantidly different from
current CVO practices and few systems are currently in place. Furthermore, the systems that have been
deployed thus far are sufficiently unique such thet there is no example of atypica or standard set-up for
ITSYCVO. The exising deployments provide gpproximate estimates of the costs, however, estimates
for benefits are not complete.

Cogt savings are difficult to quantify because they are often intertwined with multiple cost decisons
and trade-offs. For example, in the case of labor savings asociated with automated safety, a sate
agency may choose not to reduce ingpection staff even after the operating efficiencies of automated
vehidle dearance and ingpections are redized. Indead, daff may be re-assgned to tasks a the
ingpection Ste, they may perform more thorough checks, or other additiona functions. Thus, athough
an agency could redize lower labor codts, this savings may be converted into a less tangible form of
benefitee

Benefits are d0 difficult to quantify because existing deployments are typicaly not designed with
benefits estimation in mind. While operationd tests of ITSCVO may serve as agood source of dataon
cods, they are less useful for estimating benefits. This is primarily because these tests are designed to
evauate/demondrate the capability of a technology rather than the cost savings associated with the
system. As aresult of the grester uncertainty in benefits estimates and the associated greater margin for
error, this study incorporates an even more conservetive gpproach to the benefits analyss.

%5 1t should also be noted that “full” benefits of ITS/CVO may never be reached so long as even asmall number of truckers do
not participate in eectronic credentiding or electronic clearance and safety. Also, the codts of ITSCVO &fter year ten are not
simply operating and maintenance. It is assumed that many systemswould need to be replaced every fiveto ten years.

% In this study, labor savings for clearance and weighing are not quantified specifically because it is assumed than staff will be
re-assigned or will perform additiona duties rather than be released.
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KEY PoLIicY CONSIDERATIONS

The findings of this sudy point to severd key policy condderations that may drive the success or
falure of a gate’ s deployment efforts. In brief, the critical policy issuesare asfollows:

»  Deployment and operations may require either a net increase in agency funding or funding
sources from outside the state treasury, such as motor carrier contributions, federa support,
and/or privatization;

» States may need to pursue policies that support rgpid penetration rates for ITSCVO in the
motor carrier community to ensure industry acceptance and maximize benefits,

» By coordinaing deployment of eectronic clearance and safety amongst dtates, participation
by motor carriers may be maximized while state costs and risks may be minimized; and

» ITSICVO may present dates with an opportunity to change the commercia vehicle
regulatory/business climate, not just trangportation infrastructure.

CONCLUSIONS

This study is designed to assist statesin evauating and planning for ITS/CVO deployment. The results
of the andyses of cogsts and agency cost savings must be viewed in the context of the public sector's
role in CVO—dtates have broader gods than recouping their initia capita invesment. However, dates
need to identify creative solutionsto fulfill their responsibilitiesin an era of constrained budgets.

In this context, states may need to consider dternative sources of funding for certain aspects of
ITSYCVO. These dternatives, however, mugt not jeopardize motor carrier participation in ITSCVO
since this participation is ultimatdly the key to redizing the benefits to al—dates, motor carriers, and
society—of ITSYCVO. To better achieve these complicated and inter-related objectives, states should
condder coordinating their activities amongst neighboring states and including the private sector in the
planning process.

Deployment of ITSYCVO is arare opportunity for the transportation community. Sweeping changes in
business practices are dmogt inevitable. It islargely up to State agencies to make sure that al groups—
the public sector, motor carriers and society—redize the full potentid benefits of these emerging
technologies.
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